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PHYSIOLOGICAL   RESEARCHES,  &c. 


The  four  following  papers,  which  were  published  many  years  ago 
in  the  Transactions  of  the  Royal  Society,  are  now  for  the  first 
time  collected,  and  republished  in  a  separate  volume. 

I  have  availed  myself  of  the  opportunity  thus  afforded  to  offer, 
in  the  form  of  notes,  some  additional  observations,  which  appear 
in  some  instances  to  confirm,  while  in  others  they  have  led  me  to 
modify,  the  conclusions  at  which  I  had  arrived  formerly. 

Having  been  long  engaged  in  the  duties  of  an  aixluous  pro- 
fession, I  have  not  had  it  in  my  power  to  continue  tlie  pursuit  of 
those  physiol(^cal  inquiries  to  which  I  was  able  to  devote  a 
considerable  portion  of  my  time  during  the  early  part  of  my 
professional  life.  However,  whatever  loss  this  may  have  occa- 
sioned to  myself,  it  has  caused  no  loss  to  the  public.  A  part  of 
these  inquiries,  at  least,  lias  been  most  successfully  pursued  by 
others,  and  especially  the  labours  of  Orfila,  Christison,  and  Taylor 
have  extended  our  knowledge  of  the  destructive  agency  of  poisons 
far  beyond  the  limits  of  my  original  investigations. 

B.  C.  B— 1851. 

VOL.  II.  B 


ON  SOME  PHYSIOLOGICAL  RESEARCHES 

BB8PBCTINO  THE 

INFLUENCE  OF  THE  BRAIN  ON  THE  ACTION  OF  THE  HEART, 
AND  ON  THE  GENERATION  OF  ANIMAL  HEAT. 

The  Croonian  Lecture,  for  1810. 
From  The  Philosophical  Transactions  for  1811. 


Hayino  had  the  honour  of  being  appointed  by  the  President  of 
the  Boyal  Society  to  give  the  Croonian  Lecture,  I  trust  that  the 
following  facts  and  observations  will  be  considered  as  tending 
sufficiently  to  promote  the  objects  for  which  that  Lecture  was 
instituted.  They  appear  to  be  of  some  interest  as  throwing  light 
on  the  mode  in  which  the  influence  of  the  brain  is  necessary  to 
the  continuance  of  the  action  of  the  heart ;  and  also  as  showing 
that  the  integrity  of  the  nervous  system  is  in  some  way  necessary 
to  the  production  of  animal  heat. 

In  making  experiments  on  animals  to  ascertain  how  far  the  in- 
fluence of  the  brain  is  necessary  to  the  action  of  the  heart,  I  found 
that  in  an  animal  in  which  the  spinal  chord  had  been  divided  in 
the  upper  part  of  the  neck,  respiration  was  immediately  suspended, 
while  the  heart  still  continued  to  contract  circulating  dark- 
coloured  blood,  and  that,  in  some  instances,  &om  ten  to  fifteen 
minutes  elapsed  before  the  heart's  action  had  entirely  ceased.  I 
further  found  that  when  the  head  was  removed,  the  divided  blood- 
vessels having  been  secured  by  a  ligature,  the  circulation  still 
continued,  apparently  unafifected  by  the  entire  separation  of  the 
brain.  These  experiments  confirmed  the  observations  of  Mr. 
Cruikshank*  and  M.  Bichat,t  that  the  brain  is  not  directly  neces- 

*  Philosophical  Transactions,  1795. 

t  R^herchett  Phypiolofriques  sur  la  Vie  et  la  Mort. 
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sary  to  the  action  of  the  heart,  and  that  when  the  functions  of  the 
brain  are  destroyed,  the  circulation  ceases  only  in  consequence  of 
the  suspension  of  respiration.  This  led  me  to  conclude  that,  if 
respiration  were  produced  artificially,  the  heart  would  continue 
to  contract  for  a  still  longer  period  of  time  after  the  removal  of 
the  brain.  The  truth  of  this  conclusion  was  ascertained  by  the 
following  experiment. 

Eaep.  1 .  I  divided  the  spinal  chord  of  a  rabbit  in  the  space  between 
the  occiput  and  atlas,  and  having  made  an  opening  into  the  trachea, 
fitted  into  it  a  tube  of  elastic  gum,  to  which  was  connected  a  small 
pair  of  bellows,  so  constructed  that  the  lungs  might  be  inflated, 
and  then  allowed  to  empty  themselves.  By  repeating  this  process 
once  in  five  seconds,  the  lungs  being  each  time  fully  inflated  with 
firesh  atmospheric  air,  an  artificial  respiration  was  maintained.  I 
then  secured  the  blood-vessels  in  the  neck,  and  removed  the  head, 
by  cutting  through  the  soft  parts  above  the  ligature,  and  separat- 
ing the  occiput  &om  the  atlas.  The  heart  continued  to  contract 
apparently  with  as  much  strength  and  frequency  as  in  a  living 
animaL  I  examined  the  blood  in  the  different  sets  of  vessels,  and 
found  it  dark-coloured  in  the  venae  cavsB  and  pulmonary  artery, 
and  of  the  usual  florid  red  colour  in  the  pulmonary  veins  and 
aorta.  At  the  end  of  25  minutes  from  the  time  of  the  spinal 
chord  being  divided,  the  action  of  the  heart  became  fainter,  and 
the  experiment  was  put  an  end  to. 

With  a  view  to  promote  the  inquiry  instituted  by  the  Society 
for  Promoting  the  Knowledge  of  Animal  Chemistry  respecting  the 
influence  of  the  nerves  on  the  secretions,*  I  endeavoured  to  ascer- 
tain whether  they  continued  aflier  the  influence  of  the  brain  was 
removed.  In  the  commencement  of  the  experiment  I  emptied  the 
bladder  of  its  contents  by  pressure.  At  the  end  of  the  experiment 
the  bladder  continued  empty. 

This  experiment  confirmed  the  expectation  that  the  action  of  the 
heart  might  be  made  to  continue  after  the  brain  was  removed,  but 
at  the  same  time  tended  to  show  that,  under  these  circumstances, 

•  Philosophical  Tranenctionfl  for  1809. 
b2 
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there  was  a  suspension  of  the  secretion  of  urine.  It  appeared, 
however,  desirable  that  the  experiment  should  be  repeated,  and 
it  occurred  to  me  that  in  repeating  it,  it  would  be  well  to  ascer- 
tain whether,  under  the  same  circumstances,  the  animal  heat  was 
maintained  at  the  natural  standard. 

Exp.  2.  The  subject  of  this  experiment  was  a  middle-sized  dog. 
The  temperature  of  the  room  was  63**  of  Fahrenheit's  thermometer. 
By  having  previously  secured  the  carotid  and  vertebral  arteries, 
I  was  enabled  to  remove  the  head  with  little  or  no  haemorrhage. 
The  artificial  respirations  were  miade  about  24  times  in  a  minute. 
The  heart  acted  with  regularity  and  strength. 

At  the  end  of  30  minutes  from  the  time  of  the  spinal  chord 
being  divided,  the  heart  was  felt  through  the  ribs  contracting  76 
times  in  a  minute. 

At  35  minutes  the  pulse  had  risen  to  84  in  a  minute. 

At  one  hour  and  30  minutes  the  pulse  had  risen  to  88  in  a 
minute. 

At  the  end  of  two  hours  it  had  fallen  to  70,  and  at  the  end  of 
two  hours  and  a  half  to  35  in  a  minute,  and  the  artificial  respira- 
tion was  no  longer  continued. 

By  means  of  a  small  thermometer  with  an  exposed  bulb,  I 
measmred  the  animal  heat  at  different  periods. 

At  the  end  of  an  hour  the  thermometer  in  the  rectum  h.ad  fallen 
from  100**  to  94^ 

At  the  end  of  two  hours,  a  small  opening  having  been  made  in 
the  parietes  of  the  thorax,  and  the  bulb  of  the  thermometer  placed 
in  contact  with  the  heart,  the  mercury  fell  to  86%  and  half  an 
hour  afterwards  in  the  same  situation  it  fell  to  78^ 

In  the  beginning  of  the  experiment  I  made  an  opening  into  the 
abdomen,  and  having  passed  a  ligature  round  each  ureter  about 
two  inches  below  the  kidney,  brought  the  edges  of  the  wound  in 
the  abdomen  together  by  means  of  sutures.  At  the  end  of 
the  experiment  no  luine  was  collected  in  the  ureters  above  the 
ligatures. 

On  examining  the  blood  in  the  different  vessels,  it  was  found  to 
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be  of  a  florid  red  colour  in  the  arteriesy  and  of  a  dark  colour  in 
the  yeins,  as  under  ordinary  circumstances. 

During  the  first  hour  and  a  half  of  the  experiment  there  were 
constant  and  powerftil  contractions  of  the  muscles  of  the  trunk 
and  extremities,  so  that  the  bpdy  of  the  animal  was  moved  in  a 
very  remarkable  manner  on  the  table  on  which  it  lay,  and  twice 
there  was  a  copious  evacuation  of  fseces. 

Exp,  3.  The  experiment  was  repeated  on  a  rabbit.  The  tempera- 
ture of  the  room  was  60^.  The  respirations  were  made  from  30  to 
35  times  in  a  minute.  The  action  of  the  heart  at  first  was  strong 
and  frequent :  but  at  the  end  of  one  hour  and  40  minutes  the  pulse 
had  fsdlen  to  24  in  a  minute. 

The  blood  in  the  arteries  was  seen  of  a  florid  red,  and  that  in 
the  veins  of  a  dark,  colour. 

A  small  opening  was  made  in  the  abdominal  muscles,  through 
which  the  bulb  of  a  thermometer  was  introduced  into  the  abdomen, 
and  allowed  to  remain  among  the  viscera. 

At  the  end  of  an  hour  the  heat  in  the  abdomen  had  frdlen  from 
100**  to  89**.  At  the  end  of  an  hour  and  forty  minutes  in  the  same 
situation  the  heat  bad  fallen  to  85**,  and  when  the  bulb  of  tbe 
thermometer  was  placed  in  the  thorax  in  contact  ¥rith  tbe  lungs 
the  mercury  fell  to  82**. 

It  has  been  the  generally  received  opinion  that  tbe  beat  of  warm- 
blooded fttiiTnftlg  is  dependent  on  the  chemical  changes  produced 
on  the  blood  by  the  air  in  respiration.  In  the  two  last  experi- 
ments the  animals  cooled  very  rapidly,  notwithstanding  that  the 
blood  appeared  to  undergo  the  usual  changes  in  the  lungs,  and 
I  was  therefore  induced  to  doubt  whether  the  above-mentioned 
opinion  respecting  the  source  of  animal  heat  is  altogether  correct. 
No  positive  conclusions,  however,  could  be  deduced  from  these 
experiments.  If  animal  heat  depends  on  the  changes  produced 
on  the  blood  by  the  air  in  respiration,  its  being  kept  up  to  the 
natiual  standard  must  depend  on  there  being  a  certiiin  quantity 
of  air  inspired,  and  a  certain  quantity  of  blood  propelled  through 
the  lungs  in  a  given  space  of  time :  in  other  words,  it  must  bear 
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a  relation  to  the  fulness  and  frequency  of  the  pulse,  and  the  com- 
pleteness of  the  respiration.  It  therefore  became  necessary  to  pay 
particular  attention  to  these  circumstances. 

Eocp,  4.  The  experiment  was  repeated  on  a  dog  of  a  small  size, 
whose  pulse  was  from  130  to  140  in  a  minute,  and  whose  respira- 
tions, as  fiaj  as  I  could  judge,  were  performed  from  30  to  35  times 
in  a  minute. 

The  temperature  of  the  room  was  63°.  The  heat  in  the  rectum 
of  the  animal  at  the  commencement  of  the  experiment  was  99^ 
The  artificial  inspirations  were  made  to  correspond  as  nearly  as 
possible  to  the  natural  inspirations,  both  in  fulness  and  fre- 
quency. 

At  20  minutes  from  the  time  of  the  division  of  the  spinal  chord, 
the  heart  acted  140  times  in  a  minute  with  as  much  strength  and 
regularity  as  before :  the  heat  in  the  rectum  had  fallen  to  96^^ 

At  40  minutes  the  pulse  was  still  140  in  a  minute :  the  heat  in 
the  rectum  92^**. 

At  55  minutes  the  pulse  was  112,  and  the  heat  in  the  rectum 
90**- 

At  one  hour  and  10  minutes  the  pulse  beat  90  in  a  minute,  and 
the  heat  in  the  rectum  was  88^ 

At  one  hour  and  25  minutes  the  pulse  had  fallen  to  30,  and  the 
heat  in  the  rectmn  to  85°.  The  bulb  of  the  thermometer  having 
been  placed  within  the  pericardium,  the  mercury  stood  at  85% 
but  when  among  the  viscera  of  the  abdomen  it  rose  to  87^°. 

During  the  experiment  there  were  frequent  and  violent  con- 
tractions of  the  voluntary  muscles,  and  an  hour  after  the  experi- 
ment was  begun,  there  was  an  evacuation  of  fisBces. 

Eoffp.  5.  The  experiment  was  repeated  on  a  rabbit,  whose  respi- 
rations, as  far  as  I  could  judge,  were  from  30  to  40  in  a  minute, 
and  whose  pulse  varied  from  130  to  140  in  a  minute.  The  tempera- 
ture of  the  room  was  57**.  The  heat  in  the  rectum,  at  the  com- 
mencement of  the  experiment,  was  101^°.  The  artificial  respirations 
were  made  to  resemble  the  natural  respirations  as  much  as  pos- 
sible, both  in  fulness  and  frequency. 
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At  15  minutes  from  the  time  of  the  spinal  chord  being  divided, 
the  heat  in  the  rectum  had  fallen  to  98^^ 

At  the  end  of  half  an  hour  the  heart  was  felt  through  the  ribs, 
acting  strongly  140  times  in  a  minute. 

At  45  minutes  the  pulse  was  still  140 ;  the  heat  in  the  rectum 
was  94**. 

At  the  end  of  an  hour  the  pulse  continued  140  in  a  minute ; 
the  heat  in  the  rectum  was  92^ ;  among  the  viscera  of  the  abdomen 
94° ;  in  the  thorax,  between  the  lungs  and  pericardium,  92^ 

During  the  experiment  the  blood  in  the  femoral  artery  was  seen 
to  be  of  a  bright  florid  colour,  and  that  in  the  femoral  vein  of  a 
dark  colour,  as  usual. 

The  rabbit  voided  urine  at  the  commencement  of  the  experi- 
ment ;  at  the  end  of  the  experiment  no  urine  was  found  in  the 
bladder. 

Exp.  6.  I  procured  two  rabbits  of  the  same  colour,  but  one  of 
them  was  about  one  fifth  smaller  than  the  other.  I  divided  the  spinal 
chord  of  the  larger  rabbit  between  the  occiput  and  atlas.  Having 
secured  the  vessels  in  the  neck,  and  removed  the  head,  I  kept  up 
the  circulation  by  means  of  artificial  respiration  as  in  the  former 
experiments.  The  respirations  were  made  as  nearly  as  possible 
similar  to  natural  respirations. 

In  23  minutes  after  the  spinal  chord  had  been  divided,  the 
pulse  was  strong,  and  130  in  a  minute :  the  bulb  of  the  ther- 
mometer being  placed  among  the  viscera  of  the  abdomen,  the 
mercury  stood  at  96**. 

At  34  minutes  the  pulse  was  120  in  a  minute ;  the  beat  iu  ihn 
abdomen  was  95^ 

At  the  end  of  an  hour  the  pulse  could  not  be  felt,  but,  ou 
opening  the  thorax,  the  heart  was  found  acting,  slowly  and  fa^ihly. 
The  heat  in  the  abdomen  was  91°;  and  between  the  lobes  of  tJic; 
right  lung  88°. 

During  the  experiment,  the  blood  in  the  arteries  and  vein*  wu» 
seen  to  have  its  usual  colour. 

In  this,  therefore,  as  in  the  preceding  experiments,  th^  b^i^  */f 
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the  animal  fell  rapidly,  notwithstanding  the  continuance  of  the 
respiration.  In  order  to  ascertain  whether  any  heat  at  all  was 
generated  by  this  process,  I  made  the  following  comparative 
experimei^  The  temperature  of  the  room  being  the  same,  I 
killed  the  smaller  rabbit  by  dividing  the  spinal  chord  between 
the  occiput  and  atlas.  In  consequence  of.  the  difiference  of  size, 
cceteris  paribus,  the  heat  in  this  rabbit  ought  to  diminish  more 
rapidly  than  in  the  other ;  and  I  therefore  examined  its  tempera- 
ture at  the  end  of  52  minutes,  considering  that  this  would  be  at 
least  equivalent  to  examining  that  of  the  larger  rabbit  at  the  end 
of  an  hour.  At  52  minutes  from  the  time  of  the  smaller  rabbit 
being  killed,  the  temperature  among  the  viscera  of  the  abdomen 
was  92%  and  between  the  lobes  of  the  right  limg  it  was  91°.  From 
this  experiment,  therefore,  it  appeared  not  only  that  no  heat  was 
generated  in  the  rabbit,  in  which  the  circulation  was  maintained 
by  artificial  respiration,  but  that  it  even  cooled  more  rapidly  than 
the  dead  animal. 

At  the  suggestion  of  Professor  Davy,  who  took  much  interest 
in  the  inquiry,  I  repeated  the  foregoing  experiment  on  two 
animals,  taking  pains  to  procure  them  more  nearly  of  the  same 
size  and  colour. 

Eocp.  7.  I  procured  two  large  full  grown  rabbits,  of  the  same 
colour,  and  so  nearly  equal  in  size,  that  no  difiference  could  be 
detected  by  the  eye. 

The  temperature  of  the  room  was  57**,  and  the  heat  in  the 
rectum  of  each  rabbit  previously  to  the  experiment  was  100^**. 

I  divided  the  spinal  chord  in  one  of  them,  produced  artificial 
respiration,  and  removed  the  head,  after  having  secured  the 
vessels  in  the  neck.  The  artificial  respirations  were  made  about 
35  times  in  a  minute. 

During  the  first  hour  the  heart  contracted  144  times  in  a 
minute. 

At  the  end  of  an  hour  and  a  quarter  the  pulse  had  fallen  to  136 
in  a  minute,  and  it  continued  the  same  at  the  end  of  an  hour  and 
a  half.     At  the  end  of  an  hour  and  40  minutes  the  pulse  had 
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fallen  to  90  in  a  minute,  and  the  artificial  respiration  was  dis- 
continued. 

Half  an  hour  after  the  spinal  chord  had  been  divided,  the  heat 
in  the  rectum  had  fallen  to  97^ 

At  45  minutes  it  was  95^^ 

At  the  end  of  an  hour  the  heat  in  the  rectum  was  94^ 

At  an  hour  and  a  quarter  it  was  9%\ 

At  an  hour  and  a  half  it  was  91^ 

At  an  hour  and  40  minutes,  the  heat  in  the  rectum  was  90^% 
and  in  the  thorax,  within  the  bag  of  the  pericardium,  it  was  87^^ 

The  temperature  of  the  room  being  the  same,  the  second  rabbit 
was  killed  by  dividing  the  spinal  chord,  and  the  temperature  was 
examined  at  corresponding  periods. 

Half  an  hour  after  the  rabbit  was  killed,  the  heat  in  the  rectum 
was  99**. 

At  45  minutes  it  had  fidlen  to  98^ 

At  the  end  of  an  hour  the  heat  in  the  rectum  was  96^^ 

At  an  hour  and  a  quarter  it  was  95^ 

At  an  hour  and  a  half  it  was  94^ 

At  an  hour  and  40  minutes  the  heat  in  the  rectum  wim  93^, 
and  within  the  pericardium  it  was  90^**. 

The  following  table  vdll  show  the  comparative;  Uftuy^uiMr*^  '4 
the  two  animals  at  corresponding  peruMlit* 


Time 

BftbUtwftLflrtttcM 

iU«c 

Thamameler  in 
theBwtiiB 

Thermometer  in 
the  Perkmrdiom 

ThcraEMOMiur  ti* 

Before  the  ex- 
periment 

45        „ 
60        „ 
76        „ 
90 
100        „ 

)      looi 

97 

96i 

94 

92 

91 

90^ 

'87i' 

lOOi 

99 
98 

95 
94 
93 

i 


^f 


In  this  experiment,  the  thorax,  even  in  the 


AtMAwnmm, 


^•,»^^ 
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more  rapidly  than  the  abdomen.  This  is  to  be  explained  by  the 
difference  in  the  bulk  of  these  two  parts.  The  rabbit  in  which 
the  circulation  was  maintained  by  artificial  respiration,  cooled 
more  rapidly  than  the  dead  rabbit,  but  the  difference  was  more 
perceptible  in  the  thorax  than  in  the  rectum.  This  is  what 
might  have  been  expected,  if  the  production  of  animal  heat  be 
not  immediately  dependent  \)n  respiration,  since  the  cold  air  by 
which  the  lungs  were  inflated,  must  ncessarily  have  abstracted  a 
certain  quantity  of  heat  from  the  whole  body,  and  a  still  larger 
quantity  from  the  parts  with  which  it  came  into  actual  contact. 

Still,  it  was  plain  that  some  animal  heat  might  have  been 
generated,  though  so  small  in  quantity  as  not  to  coimterbalance 
the  cooling  powers  of  the  air  thrown  into  the  lungs.  It  is  difficult 
or  impossible  to  ascertain,  with  perfect  accuracy,  what  effect  cold 
air  thrown  into  the  lungs  would  have  on  the  temperature  of  an 
animal  under  the  circumstances  of  the  last  experiment,  inde-* 
pendently  of  any  chemical  action  on  the  blood:  since,  if  no 
chemical  changes  were  produced,  the  circulation  could  not  bo 
maintained,  and  if  the  circulation  ceased,  the  cooling  properties 
of  the  air  must  be  more  confined  to  the  thorax,  and  not  com- 
municated in  an  equal  degree  to  the  more  distant  parts.  The 
following  experiment,  however,  was  instituted,  as  likely  to  afford 
a  nearer  approximation  to  the  truth,  than  any  other  that  could  be 
devised. 

Exp.  8.  I  procured  two  rabbits  of  the  same  size  and  colour. 
The  temperature  of  the  room  was  64**.  I  killed  one  of  them 
by  dividing  the  spinal  chord,  and  immediately,  having  made  an 
opening  into  the  left  side  of  the  thorax,  I  tied  a  ligature  round 
the  base  of  the  heart,  so  as  to  stop  the  circulation.  The  external 
wound  was  closed  by  a  suture.  An  opening  was  then  made  into 
the  trachea,  and  the  apparatus  for  artificial  respiration  having 
been  fitted  into  it,  the  lungs  were  inflated,  and  then  allowed  to 
collapse  as  in  the  former  experiment,  about  36  times  in  a  minute. 
This  was  continued  for  an  hour  and  a  half,  and  the  temperature 
was  examined  at  different  periods.     The  temperature  of  the  room 
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being  the  same,  I  killed  the  second  rabbit  in  the  same  manner, 
and  measured  its  temperature  at  corresponding  periods.  The 
comparative  temperature  of  the  two  dead  animals,  under  these 
circumstances,  will  be  seen  in  the  following  table. 


Time. 

Inflated 

Deed  Babbit  wboK  Longs  were  not 
Inflated 

TbermomeCer  in 
tbeBeotom 

tbeTlionx 

Thcnnometer  in 
tlM  Bectnm 

Thermometer  in 
tlMTlMiaac 

Before  the  ex- 
periment 
30  minutes 
45        „ 
60        „ 
75        , 
90        „ 

1         100 

97 

94 

92^ 

91 

'  86  ' 

100 

98 

96 

94i 

93 

91* 

88J 

In  this  last  experiment,  as  may  be  seen  from  the  above  table, 
the  difiference  in  the  temperature  of  the  two  rabbits,  at  the  end  of 
an  hour  and  a  half,  in  the  rectum,  was  half  a  degree,  and  in  the 
thorax  2^^;  whereas,  in  the  preceding  experiment,  at  the  end 
of  an  hour  and  40  minutes,  the  difiference  in  the  rectum  was  2^% 
and  in  the  thorax  3^  It  appears,  therefore,  that  the  rabbit  in 
which  the  circulation  was  maintained  by  artificial  respiration, 
cooled  more  rapidly,  on  the  whole,  than  the  rabbit  whose  lungs 
were  inflated  after  the  circulation  had  ceased.  The  explanation 
is  sufficiently  obvious.  In  the  last  case  the  cold  air  was  always 
applied  to  the  same  surface,  but  in  the  former  it  was  also  applied 
to  fresh  portions  of  blood,  by  the  circulation  of  which  its  cooling 
powers  were  communicated  to  the  more  distant  parts  of  the  body. 


I  have  selected  the  above  from  a  great  number  of  similar  ex- 
periments, which  it  would  be  needless  to  detail.  It  is  sufficient 
to  state,  that  the  general  results  were  always  the  same ;  and  that, 
whether  the  pulse  was  frequent  or  slow,  full  or  small,  or  whether 
the  respirations  were  frequent  or  otherwise,  there  was  no  very 
perceptible  difiference  in  the  cooling  of  the  animal. 
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From  the  whole  it  appears  to  me  that  we  may  deduce  the 
following  conclusions : 

1.  The  influence  of  the  brain  is  not  directly  necessary  to  the 
action  of  the  heart* 

2.  When  the  brain  is  injured  or  removed,  the  action  of  the 
heart  ceases,  only  because  respiration  is  under  its  influence,  and 
if  imder  these  circumstances  respiration  be  artificially  produced, 
the  circulation  will  still  continue. 

3.  When  the  influence  of  the  brain  is  removed  the  secretion  of 
urine  is  suspended,  and  no  heat  is  generated;  notwithstanding 
that  the  functions  of  respiration,  and  the  circulation  of  the  blood, 
continue  to  be  performed,  and  the  usual  changes  in  the  appearance 
of  the  blood  are  produced  in  the  lungs. 

4.  When  the  air  respired  is  colder  than  the  natural  temperature 
of  the  animal,  the  immediate  effect  of  respiration  may  be  not  to 
generate,  but  even  to  dimifiish  animal  heat.* 

*  In  the  original  publication  a  poetscript  was  added  to  the  Croonian  Lecture, 
detailing  an  experiment  which  showed  that  carbonic  acid  was  generated  in  con- 
siderable quantity  during  the  respiration  of  a  decapitated  animal.  This  is 
omitted  on  the  present  occasion,  the  necessity  for  introducing  it  being  super- 
seded by  the  more  exact  experiments  related  in  the  following  paper. 
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FURTHER  EXPERIMENTS  AND  OBSERVATIONS 

ON   THB 

INFLUENCE  OF  THE  BRAIN  ON  THE  GENERATION  OF 
ANIMAL  HEAT. 

Communicated  to  the  Society  for  promoting  the  Knowledge  of 
Anirrud  CheTwistryy  and  by  them  to  the  Royal  Society. 

From  The  Philoaopliical  TraoBactions  for  1812. 


In  the  Croonian  Lecture  for  the  year  1810, 1  gave  an  account  of 
some  experiments^  which  led  me  to  conclude  that  the  production 
of  animal  heat  is  very  much  under  the  influence  of  the  nervous 
system.  Some  facts  which  have  since  fallen  under  my  observation 
illustrate  this  subject,  and  seem  to  confirm  the  truth  of  my  former 
conclusions. 

In  an  animal  which  is  under  the  influence  of  a  poison  that 
operates  by  disturbing  the  functions  of  the  brain,  in  proportion 
as  the  sensibility  becomes  impaired,  so  is  the  power  of  generating 
heat  impaired  also. 

If  an  animal  be  apparently  dead  from  a  poison  of  this  de- 
scription, and  the  circulation  of  the  blood  be  afterwards  maintained 
by  means  of  artificial  respiration,  the  generation  of  heat  is  found 
to  be  as  completely  destroyed,  as  if  the  head  had  been  actually 
removed. 

Under  these  circumstances,  if  the  artificial  respiration  be  kept 

up  until  the  eflFects  of  the  poison  cease,  as  the  animal  recovers  his 

sensibility,  so  does  he  also  recover  the  power  of  generating  heat ; 

but  it  is  not  till  the  nervous  energy  is  completely  restored,  that 

heat  is  produced  in  sufficient  quantity  to  counteract  the  cold  of 

the  surrounding  atmosphere.* 

•  The  poison  employed  in  this  experiment  should  be  the  essential  oil  of 
almonds,  or  some  other,  the  effects  of  which  speedily  subside.     If  the  wooram 
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In  the  experiments  formerly  detailed,  as  well  as  in  those  just 
mentioned,  I  observed  that  the  blood  underwent  the  usual  altera- 
tion of  colour  in  the  two  systems  of  capillary  vessels,  while 
carbonic  acid  was  evolved  from  the  lungs  at  each  expiration ;  and 
hence  I  was  led  to  believe,  that  the  respiratory  function  was  per- 
formed nearly  as  under  ordinary  circumstances,  and  that  the 
usual  chemical  changes  were  produced  on  the  blood.  It  appeared, 
however,  desirable  to  obtain  some  more  accurate  knowledge  on 
these  points,  and  I  have  therefore  instituted  a  series  of  experi- 
ments, for  the  purpose  of  ascertaining  the  relative  quantities  of 
air  consumed  in  breathing,  by  animals  in  a  natural  state,  and  by 
animals  in  which  the  brain  has  ceased  to  perform  its  office ;  and 
I  now  have  the  honour  of  communicating  an  account  of  these 
experiments  to  the  Society. 

It  has  been  shown,  by  Messrs.  Allen  and  Pepys,*  first,  that 
every  cubic  inch  of  carbonic  acid  requires  exactly  a  cubic  inch  of 
oxygen  gas  for  its  formation ;  secondly,  that  when  respiration  is 
performed  by  a  warm-blooded  animal  in  atmospheric  air,  the 
nitrogen  remains  unaltered,  and  the  carbonic  acid  exactly  equals, 
volmne  for  volume,  the  oxygen  gas  which  disappears. 

There  is  therefore  reason  to  believe,  that  the  watery  vapour, 
which  escapes  with  the  air  in  expiration,  is  not  formed  from  the 
union  of  hydrogen  with  oxygen  in  the  lungs,  but  that  it  is  exhaled 
from  the  mucous  membrane  of  the  mouth  and  pharynx,  resembling 
the  watery  exhalation  which  takes  place  from  the  peritonseum,  and 
other  membranous  surfaces,  when  exposed ;  and  this  conclusion 
appears  to  be  confirmed  by  the  experiments  of  M.  Magendie, 
lately  communicated  to  the  National  Institute  of  Paris. 

These  circumstances  are  of  importance  in  the  present  commimi- 
cation,  which  they  render  more  simple,  as  they  show,  that  in  order 
to  ascertain  the  changes  produced  on  the  air  in  respiration,  it  is 

be  employed,  so  long  a  time  elapses  before  the  poison  ceases  to  exert  its  influ- 
ence,  that  it  becomes  necessary  that  the  experiment  should  be  made  in  a  high 
temperature,  otherwise  the  great  loss  of  heat  which  takes  place,  is  sufficient  to 
prevent  recovery. 

•  PhUosophical  Transactions,  1807,  1808,  1809. 
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only  necessary  to  determine  the  quantity  of  carbonic  acid  given 
out  from  the  lungs.  This  becomes  an  exact  meanuxe  of  tlie 
oxygen  cx>nsumed ;  and  the  nitrogen  of  the  air  and  the  watery 
vapour  expired  need  not  be  taken  into  the  account* 

For  the  purpose  of  examining  the  changes  produced  on  the  air, 
by  animals  breathing  under  the  different  circumstances  above 
mention edj  I  contrived  an  apparatus,  which,  although  simple  in  it« 
structure,  has  been  found  very  well  to  answer  the  intended  pur- 
pose. It  is  represented  in  the  accompanying  plate,  by  referring 
to  which  the  construction  and  application  of  it  will  be  easily 
imderstood. 


DBScription  of  ilie  Apparatii8.^A  is  a  wooden  stand,  in  which 
is  a  circular  groove,  three-fourths  of  an  inch  in  depth,  and  the  same 
in  width, 

B  is  a  bell-glass,  the  rim  of  which  is  received  in  tlie  circular 
groove  of  the  wooden  stand.  La  the  upper  part  of  the  bell-glass 
18  an  opening,  admitting  a  tube  connected  with  the  bladder  C. 

D  is  a  bottle  of  elastic  gum^  having  a  braes  atop-cock,  E, 
connected  witii  it* 

P  ig  a  silver  tube,  of  which  one  end  is  adapted  to  receive  the 
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tube  of  the  stop-cock  E,  while  the  other  extremity,  making  a 
right  angle  with  the  rest  of  the  tube,  passes  through  a  hole  in  the 
wooden  stand,  and  projects  into  the  cavity  of  the  bell-glass,  where  it 
makes  a  second  turn,  also  at  a  right  angle,  and  becomes  of  a  smaller 
diameter.     In  the  upright  part  of  the  tube  is  an  opening  Cr. 

The  tubes  are  made  perfectly  air-tight,  where  connected  with 
each  other  and  with  the  rest  of  the  apparatus,  and  the  circular 
groove  is  filled  with  quicksilver. 

The  capacity  of  the  bell-glass,  allowance  being  made  for  the 
rim,  which  is  received  in  the  groove  with  the  quicksilver,  is  found 
to  be  502  cubic  inches.  The  capacity  of  the  gum-bottle  is  52 
cubic  inches,  and  in  the  calculations  after  the  experiments,  two 
cubic  inches  have  been  allowed  for  the  air  contained  in  the 
diflFerent  tubes,  and  for  the  small  remains  of  air  in  the  bladder 
after  being  nearly  emptied  by  pressure. 

Mode  of  using  the  Apparatus. 

In  order  to  ascertain  the  quantity  of  air  consxmied  under 
ordinary  circumstances,  the  animal  was  placed  on  a  stand  under 
the  bell-glass,  the  bladder  having  been  emptied  by  pressure,  and 
the  gum-bottle  distended  with  atmospheric  air.  During  the  ex- 
periment, by  pressing  occasionally  on  the  gum-bottle,  the  air  was 
forced  from  it  into  the  bell-glass.  On  removing  the  pressure,  the 
gum-bottle  became  filled  by  its  own  elasticity  with  air  from  the 
bell-glass.  Thus  the  air  was  kept  in  a  state  of  agitation,  while 
the  dilatation  of  the  bladder  prevented  it  from  being  forced 
through  the  quicksilver  under  the  edge  of  the  bell-glass.  At  the 
end  of  the  experiment,  the  gum-bottle  was  completely  emptied  by 
pressure,  and  allowed  to  be  again  filled  with  air  from  the  bell- 
glass.  This  was  repeated  two  or  three  times,  and  the  air  in  the 
bottle  was  then  preserved  for  examination.  The  proportion  of 
carbonic  acid  having  been  ascertained,  and  the  capacities  of  the 
diflFerent  parts  of  the  apparatus,  and  the  space  occupied  by  the 
animal  being  known,  the  total  quantity  of  carbonic  acid  formed, 
and  consequently  of  oxygen  consumed,  was  easily  estimated. 
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When  the  experiment  was  made  on  an  animal  in  whom  tlie 
functions  of  the  brain  were  destroyed,  and  in  whom  therefore 
voluntary  respiration  had  ceased,  the  narrow  extremity  of  the 
tube  was  inserted  into  an  artificial  opening  in  the  trachea,  and  the 
animal  being  placed  under  the  bell-glass,  the  lungs  were  inflated 
at  regular  intervals,  by  means  of  pressure  made  on  the  gum-bottle. 
The  tube  being  smaller  than  the  trachea,  the  greater  portion  of 
the  air  in  expiration  escaped  by  the  side  of  the  tube  into  the 
general  cavity  of  the  bell-glass,  while  the  gum-bottle  filled  itself 
by  its  own  elasticity  with  air  through  the  opening  g.  At  the  end 
of  the  experiment,  a  portion  of  air  was  preserved  for  examination, 
and  the  quantity  of  carbonic  acid  was  estimated  in  the  way  already 
described. 

The  animals  employed  in  these  experiments  were  of  the  same 
species,  and  nearly  of  the  same  size.  Attention  to  these  circum- 
stances was  judged  necessary,  that  the  results  might  be  as  little 
liable  to  error  as  possible.  The  chemical  examination  of  the  air 
was  made  by  agitating  it  in  a  graduated  measure  over  quicksilver, 
with  a  watery  solution  of  potash.  My  friend  Professor  Brande 
gave  me  his  assistance  in  this  part  of  the  present  investigation,  as 
he  had  done  in  many  of  my  former  experiments.  It  will  be 
observed,  that  in  estimating  the  proportion  of  carbonic  acid,  no 
allowance  has  been  made  for  that  contained  in  the  atmospheric 
air ;  first,  because  the  quantity  is  so  small  that  the  omission  can 
occasion  no  material  error;  and,  secondly,  because  the  object  was 
to  ascertain,  not  so  much  the  absolute,  as  the  relative  quantities, 
of  carbonic  acid  evolved  by  animals  breatliin<j  under  diflferent 
circumstances. 

The  experiments  which  I  shall  first  notice  were  made  on  the 
respiration  of  animals  in  a  natural  state. 

Exp,  1.  Thermometer  65°,  barometer  not  noted. 

A  young  rabbit  was  allowed  to  remain  imder  the  bell-glass 
during  30  minutes.  The  respired  air  at  the  end  of  this  time  was 
found  to  contain  ^  of  carbonic  acid. 

VOL.  II.  c 
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It  was  ascertained  that  the  rabbit  occupied  the  space  of  50 

cubic  inches. 

The  capacity  of  the  bell-glass =502  cubic  inches. 

That  of  the  gum  bottle =52  cubic  inches. 

The  air  in  the  tubes  and  bladder =2  cubic  inches. 

^,       502  +  52  +  2-50     506     ^,  „      ^,         ,,.      ,       . 
Then  ^^ -25-3.     The  rabbit,  therefore,  in 

30  minutes  gave  out  25*3  cubic  inches  of  carbonic  acid,  and  con- 
sumed the  same  quantity  of  oxygen  gas,  which  is  at  the  rate  of 
50*6  cubic  inches  in  an  hour. 

Exp.  2.  Thermometer  65%  barometer  30*1  inch. 

A   somewhat    smaller    rabbit   was   allowed   to   remain   under 
the  bell-glass  during  30  minutes.     The  respired  air  contained  -^ 
of  carbonic  acid.    The  animal  occupied  the  space  of  48  cubic  inches. 
502+ 52  +  2-48  _508_gg.g^ 
18  18 

The  carbonic  acid  evolved  was  therefore  equal  to  28*22  cubic 
inches  in  lialf  an  hour,  which  is  at  the  rate  of  56*44  cubic  inches 
in  an  hour. 

Exp.  3.  Thermometer  64%  barometer  30*2  inch. 

A  young  rabbit,  occupying  tlie  space  of  48  cubic  inches,  was 

allowed  to  remain  under  the  bell-glass  during  the  same  period  as 

in  the  two  former  instances.     The  respired  air  contained  -^  of 

carbonic  acid. 

502 +  52  + 2-48  _  508  _^o.^^ 
18 -j^-^8  22. 

The  results  of  this  were  therefore  precisely  the  same  as  those  of 
the  last  experiment. 

These  experiments  were  made  with  great  care.  Tlie  animals 
did  not  appear  to  suffer  any  inconvenience  from  their  confinement, 
and  their  temperature  was  unaltered. 

The  next  order  of  experiments  was  instituted  for  the  purpose  of 
ascertaining  the  quantity  of  air  consumed  by  animals  in  which  the 
circulation  of  the  blood  was  kept  up  by  means  of  artificial  respi- 
ration, after  the  brain  had  ceased  to  perform  its  functions. 
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Exp.  4.  Thermometer  65**,  barometer  not  noted. 
Having  procured  two  rabbits  of  the  same  size  and  colour,  I 
divided  the  spinal  chord  in  the  upper  part  of  the  neck  of  one  of 
them.  An  opening  was  made  in  the  trachea,  and  the  limgs  were 
inflated  at  first  by  means  of  a  small  pair  of  bellows.  Two  ligatures 
were  passed  roimd  the  neck,  one  in  the  upper,  and  the  other 
in  the  lower  part,  behind  the  trachea.  The  b'gatures  were 
drawn  tight,  including  everything  but  the  trachea ;  and  the  nerves, 
vessels,  and  other  soft  parts  between  them  were  divided  with  a 
bistoury.  Eight  minutes  after  tlie  division  of  the  spinal  chord, 
the  thermometer  in  the  rectum  had  sunk  to  97**.  The  animal  was 
placed  under  a  bell-glass,  and  the  lungs  were  inflated  by  pressing 
on  the  gum-bottle  about  50  times  in  a  minute.  WTien  this  process 
had  been  continued  for  30  minutes,  a  portion  of  air  was  abstracted 
from  the  bell-glass,  and  preserved  for  examination.  The  heart 
was  found  acting  regularly,  but  slowly ;  the  thermometer  in  the 
rectum  had  fallen  to  90**. 

Tlie  second  rabbit  was  killed  by  diWding  the  spinal  chord  about 
the  same  time  when  the  experiment  was  begun  on  the  first  rabbit. 
Being  in  the  same  temperature,  the  time  was  noted  when  the 
thermometer  in  the  rectum  had  &llen  to  97%  and  it  was  placed 
under  another  bell-glass,  that  it  might  be  as  nearly  as  possible 
under  the  same  circumstances  as  the  first  rabbit.  At  the  end  of  30 
minutes,  the  thermometer  in  the  rectum  had  fallen  from  97°  to  91°.* 

The  air  respired  by  the  first  rabbit  contained  -^  of  carbonic 
acid.    The  bulk  of  the  rabbit  was  found  =  50  cubic  inches. 
502  4-52  +  2-50_506_^^^, 

25 25"~'^"'^'*- 

20"24  cubic  inches  of  carbonic  acid  were  therefore  extricated  in 
30  minutes,  which  is  at  the  rate  of  40*48  cubic  inches  in  an  hour. 

The  carbonic  acid  given  out  in  the  same  space  of  time   was 

•  In  measuring  the  heat  of  the  rectum  in  these  experiment«^,  care  is  necessary 
that  the  thermometer  should  always  be  introduced  to  exactly  the  same  distance 
from  the  external  parts,  otherwise  DO  positive  conclusion  can  Ikj  drawn  rolrttive 
to  the  loss  of  heat,  as  the  more  intendal  parts  retain  their  heat  longer  than  tlie 
superficial. 

c  2 
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less  than  in  the  former  experiments ;  but  it  is  to  be  observed, 
first,  that  in  consequence  of  the  ligatures,  the  extent  of  the  circu- 
lation was  diminished ;  secondly,  that  in  this  instance  one  of  the 
ligatures  accidentally  slipped,  and  an  ounce  of  blood  was  lost  in 
the  beginning  of  the  experiment. 

As  it  was  desirable  to  avoid  any  circumstances  which  might 
occasion  a  diflference  in  the  results,  in  the  subsequent  experimentij 
I  employed  animals  which  had  been  inoculated  with  the  poison  of 
woorara,  or  the  essential  oil  of  almonds ;  by  which  means,  while 
the  functions  of  the  brain  were  completely  destroyed,  the  extent 
of  the  circulation  was  undiminished,  and  the  chance  of  accidental 
baemoiThage  was  avoided. 

Exp.  5.  Thermometer  65°,  barometer  29*8  inch. 

Two  rabbits  were  procured,  each  occupying  the  space  of  45 
cubic  inches.  They  were  both  inoculated  with  the  woorara 
poison. 

The  first  rabbit  was  apparently  dead  in  nine  minutes  after  the 
application  of  the  poison ;  but  the  heart  continued  to  act.  The 
lungs  were  inflated  for  about  two  minutes,  by  means  of  a  pair  of 
bellows,  when  the  thermometer  in  the  rectum  was  observed  to 
stand  at  98**.  The  animal  was  then  placed  under  the  bell-glass, 
and  artificial  respiration  was  produced  by  means  of  pressure  on 
the  gum-bottle,  as  in  the  last  experiment.  At  the  end  of  30 
minutes,  a  portion  of  air  was  preserved  for  examination.  The 
thermometer  in  the  rectum  had  fallen  to  91°.  The  heart  still 
acted  with  regularity  and  strength. 

The  second  rabbit  died  in  a  few  minutes  after  the  inoculation. 
The  time  was  noted  when  the  thermometer  in  the  rectum  had 
fellen  to  98°,  and  he  was  placed  under  another  bell-glass.  At 
the  end  of  30  minutes,  the  thermometer  in  the  rectum  had  fallen 
to  92°. 

The  air  respired  by  the  first  rabbit  contained  -^  of  carbonic 
acid. 
502  +  524-2-45     511 


20  20 


=  25*55    cubic    inches    of    carbonic   acid 
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evolved  in  30  minutes,  which  is  at  the  rate  of  51'1  cubic  inches 
in  an  hour. 

Exp.  6.  Thermometer  66%  barometer  30*  1  inch. 

Two  rabbits,  each  occupying  the  space  of  48  cubic  inches,  were 
inoculated  with  woorara. 

In  one  of  them,  when  apparently  dead,  the  circulation  was  kept 
up  by  means  of  artificial  respiration.  He  was  placed  in  the 
apparatus  under  the  glass-bell,  and  the  limgs  were  inflated  from 
50  to  60  times  in  a  minute.  At  this  time  the  thermometer  in  the 
rectum  stood  at  97%  At  the  end  of  35  minutes,  a  portion  of  air 
was  preserved  for  examination.  The  thermometer  had  now  fallen 
to  90°.     The  heart  was  still  acting  regularly. 

The  second  rabbit  was  allowed  to  lie  dead.  Wlien  the  ther- 
mometer in  the  rectum  had  fallen  to  97°,  he  was  placed  under 
another  bell-glass.  At  the  end  of  35  minutes,  the  thermometer 
had  fallen  to  90-5°. 

The  air  respired  by  the  first  rabbit  contained  -^  of  carbonic 

acid. 

502  +  2  +  52-48     508     oi  ^/:       i.-       •     u  r         i.     •  i 

=-_--  =  31*75  cubic    inches    of    carbonic    acid 

lb  lb 

evolved  in  35  minutes,  which  is  at  the  rate  of  54*43  cubic  inches 
in  an  hour. 

Exp.  7.  Thermometer  60%  barometer  30*2  inch. 

The  experiment  was  repeated  on  a  rabbit  which  had  been 
inoculated  with  the  essential  oil  of  bitter  almonds.  When  he  was 
placed  imder  the  bell-glass,  the  thermometer  in  the  rectum  stood 
at  96°.  In  a  few  minutes  he  gave  signs  of  sensibility,  and  made 
efforts  to  breathe ;  but  as  these  were  at  long  intervals,  and  not  suffi- 
cient to  maintain  life,  the  artificial  respiration  was  continued.  In 
half  an  hour  he  breathed  spontaneously  40  times  in  a  minute. 
The  thermometer  in  the  rectum  had  fallen  to  90% 

The  air  being  examined,  was  found  to  contain  -^  of  carbonic 
acid. 

The  rabbit  occupied  the  s>pace  of  47  cubic  inclies. 

502 +  52 +  2 -47  =  509^ 28-275    cubic   inches  of   carbonic   acid 
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evolved  in  30  minutes,  which  is  at  the  rate  of  56*55  cubic  inches 
in  an  liour. 

The  animal  lay  as  if  in  a  state  of  profound  sleep.  At  the  end 
of  two  hours  and  20  minutes,  from  the  time  of  the  poison  being 
applied,  the  thermometer  in  the  rectum  had  fallen  to  79°,  and  he 
was  again  apparently  dead ;  but  the  heart  still  continued  acting, 
though  feebly,  and  its  action  was  kept  up  for  30  minutes  longer 
by  means  of  artificial  breathing,  when  the  thermometer  had  fallen 
to  76°.  The  carbonic  acid  evolved  during  these  last  30  minutes 
amounted  to  nearly  13  cubic  inches. 

From  the  precautions  with  which  these  experiments  were  made, 
there  is  reason  to  believe  that  there  can  be  no  material  error  in 
their  results.  They  appear  to  warrant  the  conclusion,  that  in  an 
animal  in  which  the  brain  has  ceased  to  exercise  its  functions, 
although  respiration  continues  to  be  performed,  and  the  circula- 
tion of  the  blood  is  kept  up  to  the  natural  standard ;  although  the 
usual  changes  in  the  sensible  qualities  of  the  blood  take  place  in 
the  two  capillary  systems,  and  the  same  quantity  of  carbonic  acid  is 
formed  as  under  ordinary  circumstances,  no  heat  is  generated,  and 
that  (in  consequence  of  the  cold  air  thrown  into  the  lungs)  the 
animal  cools  even  more  rapidly  than  one  which  is  actually  dead. 

It  is  a  circumstance  deserving  of  notice,  that  so  large  a  quantity 
of  air  should  be  consumed  by  the  blood  passing  through  the  hmgs, 
when  the  functions  of  the  brain,  and  those  of  the  organs  dependent 
on  it,  are  suspended.  Perhaps  it  is  not  unreasonable  to  suppose, 
that  by  pursuing  this  line  of  investigation,  we  may  be  enabled  to 
arrive  at  some  more  precise  knowledge  respecting  the  nature  of 
respiration,  and  the  purposes  which  it  answers  in  tlie  animal 
economy.  It  would,  however,  be  foreign  to  the  plan  of  the  present 
communication  to  enter  into  any  speculations  on  this  subject,  and 
I  shall  therefore  only  remark,  that  the  influence  of  the  nervous 
system  does  not  appear  to  be  necessary  to  the  production  of  the 
chemical  changes  which  the  blood  undergoes  in  consequence  of 
exposure  to  the  air  in  the  lungs.* 

*  This  conclufiion  is  directly  contrary  to  that  deduced  by  M.  Dupuytren,  from 
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The  facts  now,  as  well  as  those  formerly  adduced,  go  tar  towanls 
proving,  that  the  temperature  of  warm-blooded  animals  is  ci>u- 
siderably  under  the  influence  of  the  nervous  s\"stenu  Hut  what  is 
the  nature  of  the  connection  between  them?  Whether  is  the 
brain  directly  or  indirectly  necessary  to  the  prixiuotii>n  of  heat  ? 
These  are  questions  to  which  no  answers  can  be  given,  except 
such  as  are  purely  hypothetical.  At  present  we  must  he  content 
with  the  knowledge  of  the  insulated  fact :  futiu-e  observations  may, 
perhaps,  enable  us  to  refer  it  to  some  more  general  principle. 

We  have  evidence,  that  when  the  brain  ceases  to  exercise  it« 

a  series  of  experiments,  made  with  a  view  to  ascertain  the  efToots  which  ftUlow 
the  division  of  the  nerves  of  the  par  vagum,  and  it  is  an  object  of  Bonio  import- 
ance, in  the  present  investigation,  to  ascertain  in  what  manner  the  apiuutMitly 
opposite  facte,  observed  by  M.  Dupuytren  and  myself,  are  to  bo  reconcilotl  witli 
each  other. 

It  was  observed  by  this  physiologist,  that  in  an  animal,  in  which  both  (hn 
nerves  of  the  par  vag\im  are  divided,  the  blood  rotuniod  from  tlio  lun^H  hiiit  a 
darker  colour  than  natural,  and  that  the  animals  on  whom  this  operation  ii 
performed  die  sooner  or  later  with  symptoms  of  asphyxia,  notwithntandin^  that 
the  air  continues  to  enter  the  lungs ;  and  hence  ho  concludes,  that  the  chntiK*** 
which  are  produced  on  the  blood  in  respiration,  are  not  the  result  of  a  itjoro 
chemical  process,  but  are  dependent  on  the  nervous  influence,  so  that  th'^y  r«u<M» 
to  take  place  when  the  communication  between  the  lungN  and  tho  bruin  In 
destroyed. 

M.  Proven9al,  in  prosecuting  this  inquiry,  aKCf;rtain<^d  that  i\uf  aiihimln  Nub* 
jected  to  this  experiment  give  out  lem  t'nr\Hm\ii  iu:ui  i}«a/i  ui^tUtr  '/Hii^ar/  *'U' 
cumstances. 

M.  Blainville  observed  tliat  ihf;  fnftiwuwj  //  tlb^  \hi^fi^iifmn  U  mnt^ 
diminished ;  and  M.  Dumas  T^tsUsnA  tii«  nemiUd  oAtMt  ^4  0*fi  /uUr/tMl  StUifA  hf 
artificially  inflating  the  lungn;  and  from  these  and  *Aht'r  4:'u4otM**^j^^^^  ^^  him 
arrived  at  conclusions  very  different  from  those  of  M.  l>upuyUcJb 

My  own  observations  exactly  correspond  with  tho«e  lA  HH.  ^/vm*4«  mwI 
Blainville.  After  the  nerves  of  the  par  vagum  are  divided,  n  U^m  *^^>M*K*.f  */! 
carbonic  acid  is  evolved,  the  inspirations  are  much  diminibh<jd  i/j  ifu^^t^  i^*  /^  ^f^ 
the  blood  in  the  arteries  of  the  general  system  assumes  a  durk^nr  U^u  ,  >/♦#>  >((« 
natural  colour  may  be  restored  by  artificially  inflating  the  lungx,  ^/  hm  t//  hsn^t^t 
a  greater  supply  of  air  to  the  blood  circulating  through  lh<;iii. 

We  may  suppose  that,  on  the  division  of  these  nerves,  the  Hyth\m^Uf  U^^^^ 
the  lungs  and  the  nerves  of  inspiration  is  either  very  much  liit]mir*4,  //^  $^/^ 
gether  destroyed,  so  that  the  animal  does  not  experienc(t  the  Mtm  m^yi^  •,, 
draw  in  fresh  air  as  under  ordinary  circuiu.stau('t3s.  In  cuijh  '|ii^fi/A  y^  m^*.,, 
tions  become  less  frequent  than  natural,  ami  hence  ariHc  \\ih  pAM!«^4iu*H#  ^. 
duced  by  this  operation. 
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functions,  although  those  of  the  heart  and  lungs  continue  to  be 
performed,  the  animal  loses  the  power  of  generating  heat.  It 
would,  however,  be  absurd  to  argue  from  this  fact,  that  the 
chemical  changes  of  the  blood  in  the  lungs  are  in  no  way  necessary 
to  the  production  of  heat,  since  we  know,  not  only  that  there  is 
no  instance  in  which  it  continues  to  take  place  after  respiration 
has  ceased,  but  that  respiration  is  necessary  to  all  the  vital 
functions. 

It  must  be  owned  that  this  part  of  physiology  still  presents  an 
ample  field  for  investigation. 

Of  opinions  sanctioned  by  the  names  of  Black,  Laplace,  Lavoi- 
sier, and  Crawford,  it  is  proper  to  speak  with  caution  and  respect ; 
but  without  trespassing  on  these  feelings,  I  may  be  allowed  to 
say,  that  it  does  not  appear  to  me  that  any  of  the  theories  hitherto 
proposed  afford  a  very  satisfactory  explanation  of  the  source  of 
animal  heat. 

Where  so  many  and  such  various  chemical  processes  are  going 
on,  as  in  the  living  body,  are  we  justified  in  selecting  any  one 
of  these  for  the  purpose  of  explaining  the  production  of  heat  ? 

To  the  general  theory  of  Dr.  Black,  there  is  this  unanswerable 
objection,  that  the  temperature  of  the  lungs  is  not  greater  than 
that  of  the  rest  of  the  system.  To  this  objection  the  ingenious  and 
beautiful  theory  of  Dr.  Crawford  is  not  open ;  but  still  it  is  founded 
on  the  same  basis  with  that  of  Dr.  Black,  *  the  conversion  of 
oxygen  into  carbonic  acid  in  the  lungs ; '  and  hence  it  appears  to 
be  difficult  to  reconcile  either  of  them  with  the  results  of  the 
experiments  which  have  been  related. 

It  may,  perhaps,  be  urged,  that  as  in  these  experiments  the 
secretions  had  nearly,  if  not  entirely,  ceased,  it  is  probable  that 
the  other  changes  which  take  place  in  the  capillary  vessels  had 
ceased  also ;  and  that,  although  the  action  of  the  air  on  the  blood 
might  have  been  the  same  as  under  ordinary  circumstances,  there 
might  not  have  been  the  same  alteration  in  the  specific  heat  of 
this  fluid,  as  it  flowed  from  the  arteries  into  the  veins.  But  on 
this  supposition,  if  the  theory  of  Dr.  Crawford  be  admitted  as 
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correct,  there  must  have  been  a  gradual  but  enormous  accumula-^ 
.tiou"^^^^-^^***-  '"*-*»>**«  blood,  which  we  canuot  suppose  to  have 
.cs  nature  having  been  entirely  altered.     If 
j6  the  usual  change  in  the  capillary  system  of 
it  is  probable  that  it  must  imdergo  the  usual 
jid  capillary  system  of  the  greater  circulation  also, 
changes  are  obviously  dependent  on  and  connected 
Jn  other.     The  blood  in  the  aorta  and  pulmonary  veins 
aot  more  florid,  and  that  in  the  vena  cava  and  pulmonary 
^ftery  was  not  less  dark-coloured,  than  uuder  ordinary  circum- 
stances.    We  may  moreover  remark,  that  the  most  copious  secre- 
tions in  the  whole  body  are  those  of  the  insensible  perspiration 
from  the  skin,  and  of  the  watery  vapour  fi'om  the  mouth  and 
fauces,  and  the  effect  of  these  must  be,  not  to  raise,  but  to  lower 
the   animal  temperature.     Under  other  circumstances  also,  the 
diminution  of  the  secretions  is  not  observed  to  be  attended  with 
a  diminution  of  heat.     On  the  contrary,  in  the  hot  fit  of  a  fever, 
when  the   scanty   dark-coloured   urine,    dry   skin,    and  parched 
mouth   indicate  that  scarcely  any  secretions  are  taking  place,  the 
temperature  of  the  body  is  raised  above  the  natural  standard,  to 
which  it  falls  when  the  constitution  returns  to  its  natural  state, 
and  the  secretions  are  restored. 

It  has  been  observed,  by  a  distinguished  chemist,  that  Uhe 
experiments  to  determine  the  specific  heat  of  the  blood  are  of  so 
very  delicate  a  nature,  that  it  is  difficult  to  receive  them  with 
perfect  confidence.'*  The  experiments  of  Dr.  Crawford  for  this 
purpose  were  necessarily  made  on  blood  out  of  the  body,  and  at 
rest.  Now,  when  blood  is  taken  from  the  vessels,  it  immediately 
undergoes  a  remarkable  chemical  change,  separating  into  a  solid 
and  a  fluid  part.  This  separation  is  not  complete  for  some  time ; 
but  whoever  takes  the  pains  to  make  observations  on  the  subject 
can  hardly  doubt  that  it  begins  to  take  place  immediately  on  the 
blood  being  drawn.  Can  experiments  on  the  blood,  under  these 
circumstances,  lead  to  any  very  satisfactory  conclusions  respecting 
•  Thomson's  History  of  the  Royal  yociety,  p.  129. 
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cne  specific  beat  of  blood  circulating  in  tbe  vessels  of  the  body  ? 
The  diluting  tbe  blood  with  large  quantities  of  water,  as  pro- 
posed by  Dr.  Crawford,  does  not  altogether  remove  tbe  objection ; 
for  this  only  retards,  it  does  not  prevent,  coagulation ;  and  some 
time  must,  at  any  rate,  elapse  while  the  bldbd  is  flowing,  and  tbe 
quantity  is  being  measured,  during  which  tbe  separation  of  its 
solid  and  fluid  parts  will  have  begim  to  take  place. 

More  might  be  said  on  this  subject;  but  I  feel  anxious  to  avoid, 
as  much  as  possible,  controversial  discussion.  It  is  my  wish  not 
to  advance  opinions,  but  simply  to  state  some  facts  which  I  have 
met  with  in  the  course  of  my  physiological  investigations.  These 
facts,  I  am  willing  to  hope,  possess  some  value ;  and  they  may 
perhaps  lead  to  the  development  of  other  facts  of  much  greater 
importance.  Physiology  is  yet  in  its  infant  state.  It  embraces  a 
great  number  and  variety  of  phenomena,  and  of  these  it  is  very 
difficult  to  obtain  an  accurate  and  satisfactory  knowledge ;  but  it 
is  not  unreasonable  to  expect  that,  by  the  successive  labours  of 
individuals,  and  the  faithful  register  of  their  observations,  it  may 
at  last  be  enabled  to  assume  the  form  of  a  more  perfect  science.* 
•  See  Additional  Note  A,  p.  09. 
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EXPERIMENTS   AND   OBSERVATIONS  ON  THE   DIFFERENT 

MODES  IN  WHICH  DEATH  IS  PRODUCED  BY  CERTAIN 

VEGETABLE  POISONS. 

From  The  Philosophical  Transactions  for  1811,  Part  I. 


I.  The  following  experiments  were  instituted  with  a  view  to 
ascertain  in  what  manner  certain  substances  act  on  the  animal 
system,  so  as  to  occasion  death,  independently  of  mechanical 
injury.  I  was  led  to  the  inquiry,  from  the  subject  of  it  appearing 
to  be  of  considerable  interest  and  importance,  and  from  a  hope, 
that,  in  the  present  improved  state  of  physiological  knowledge,  we 
might  be  enabled  to  arrive  at  some  more  satisfactory  conclusions 
than  had  been  deduced  from  any  further  observations. 

The  substances  which  act  as  poisons  when  applied  to  the  animal 
body  are  very  numerous.  In  the  experiments  which  I  have 
hitherto  made,  I  have  employed  vegetable  poisons  only.  Of  these 
I  have  selected  such  as  are  very  active  and  cei-tain  in  prodiuinjT^ 
their  eflfects,  believing  that,  on  this  account,  the  exact  nature  of 
those  eflfects  would  be  more  readily  ascertained.  The  principal 
objects  which  I  have  kept  in  view  have  been  to.  determine  on 
which  of  the  vital  organs  the  poison  employed  exercises  its 
primary  influence,  and  through  what  medium  that  organ  becomes 
aflfected.  I  have  also  endeavoured  to  ascertain  by  what  means 
the  fatal  consequences  of  some  poisons  may  be  prevented.  With 
some  of  the  conclusions  which  I  have  ventured  to  draw,  as  far  as 
I  know,  we  were  not  before  acquainted;  and  others  of  them, 
though  not  entirely  new,  had  not  been  previously  established  by 
satisfactory  experiment^. 

I  shall  relate    first  those  experiments  in  whicli  poisons  were 
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applied  internally,  that  is,  to  the  mucous  membranes  of  the 
tongue  or  alimentary  canal,  and  afterwards  those  in  which  poisons 
were  applied  to  wounded  surfaces. 

II.  Eocpervments  with  Poisons  cupplied  to  tlie  Tongue,  or 
Alimentary  Canal. 

EXPERIMENTS  WITH  ALCOHOL. 

When  spirits  are  taken  into  the  stomach,  in  a  certain  quantity, 
they  produce,  not  at  once,  but  gradually,  that  kind  of  delirium 
which  constitutes  intoxication :  when  taken  in  a  larger  quantity, 
it  is  well  known  that  they  destroy  life  altogether,  and  that  in  the 
course  of  a  very  short  space  of  time.  Intoxication  is  a  derange- 
ment of  the  functions  of  the  mind,  and  as  these  are  in  some  way 
connected  with  those  of  the  brain,  it  seems  probable  that  it  is  by 
acting  on  this  organ  that  spirits,  when  taken  into  the  stomach, 
occasion  death.  In  order  to  ascertain  how  far  this  conclusion  is 
just,  I  made  the  following  experiments.* 

Eoop.  I.  I  poured  two  drachms  of  proof  spirits  down  the  oeso- 
phagus of  a  cat.  Instantly  he  struggled  violently ;  then  lay  on 
one  side,  perfectly  motionless  and  insensible ;  the  breathing  was 
laboured  and  stertorous,  and  the  pulsations  of  the  heart  were  very 
frequent.  He  continued  in  this  state  for  seven  or  eight  minutes ; 
then  began  to  recover ;  the  respirations  became  easier,  and  presently 
he  stood  up,  and  was  able  to  walk. 

Exp.  2.  I  injected  an  ounce  and  a  half  of  proof  spirits  into  the 
stomach  of  a  large  full-grown  rabbit,  by  means  of  an  elastic  gum 
tube  passed  down  the  oesophagus.  The  same  symptoms  took  place 
as  in  the  last  experiment ;  but  the  animal  did  not  begin  to  recover 
from  the  state  of  insensibility  until  40  minutes  had  elapsed  from 
the  time  of  the  injection. 

*  I  am  indebted  to  Dr.  E.  N.  Bancroft  for  his  assistance  in  many  of  the 
experiments  which  I  am  about  to  detaiL  Mr.  W.  Brande  lent  me  his  assist- 
ance in  the  greater  part  of  those  which  were  made.  I  have  been  further 
assisted  on  these,  as  well  as  on  former  occasions^  by  Mr.  Broughton^  and  by  some 
of  my  own  pupils. 
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Exp,  3.  Seven  draehmd  of  prcx^f  spirits  were  injei^ted  into  the 
stomach  of  a  younger  rabbit.  Two  minutes  afterwards  he  evidently 
was  aflPected  by  the  spirits,  ami  in  three  minutes  more  he  lay  on  one 
side  motionless  and  insensible.  Tlie  pupils  of  the  eyes  were  per- 
fectly dilated ;  there  were  occasional  slight  convulsive  motions  of 
the  extremities ;  the  respiration  was  laborious,  it  was  gradually 
performed  at  longer  and  longer  intervals,  and  at  the  end  of  an 
hour  and  fifteen  minutes  had  entirely  ceased.  Two  minutes  after 
the  animal  was  apparently  dead,  I  opened  into  the  thorax,  and 
found  the  heart  acting  with  moderate  force  and  fretjuency,  cir- 
culating dark-coloured  blood.  I  introduced  a  tube  into  the  trachea, 
and  produced  artificial  respiration  by  inflating  the  lungs,  and 
found  that  by  these  means  the  action  of  the  heart  might  be  kept 
up  to  the  natural  standard,  as  in  an  animal  from  whom  the  head 
is  removed. 

Exp.  4.  I  injected  into  the  stomach  of  a  rabbit  two  ounces  of  proof 
spirits.  The  injection  was  scarcely  completed  when  the  animal 
became  perfectly  insensible.  Precibcly  the  same  symptoms  took 
place  as  in  the  last  experiment,  andat  the  end  of  27  minutes 
from  the  time  of  the  injection  the  rabbit  was  apparently  dead ; 
but  on  examining  the  thorax  the  heart  was  found  still  acting, 
as  in  the  last  experiment. 

It  has  been  shown  by  M.  Bichat,  and  the  obser\ation  has  been 
confirmed  by  some  experiments  which  I  have  lately  had  the  honour 
of  communicating  to  this  learned  Society,  that  the  brain  is  not 
directly  necessary  to  the  action  of  the  heart,  and  that,  when  the 
functions  of  the  brain  are  destroyed,  the  heart  continues  to  contract 
for  some  time  afterwards,  and  then  ceases  only  in  consequence  of 
the  suspension  of  respiration,  which  is  under  the  influence  of  the 
brain. 

It  would  appear,  from  the  experiments  which  I  have  just  detailed, 
that  the  symptoms  produced  by  a  large  quantity  of  spirits  taken 
into  the  stomacli  arise  entirely  from  disturbance  of  the  functions 
of  the  brain.  The  complete  insensibility  to  external  impressions, 
the  dilatation  of  the  pupils  of  the  eyes,  and  the  lo&<  of  motion, 
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indicate  that  the  functions  of  this  organ  are  suspended ;  respiration, 
which  is  under  its  influence,  is  ill  performed,  and  at  last  altogether 
ceases ;  while  the  heart,  to  the  action  of  which  the  brain  is  not 
directly  necessary,  continues  to  contract,  circulating  dark-coloured 
blood  for  some  time  afterwards. 

There  is  a  striking  analogy  between  the  symptoms  arising  from 
spirits  taken  internally,  and  those  produced  by  injuries  of  the 
brain. 

Concussion  of  the  brain,  which  may  be  considered  as  the 
slightest  degree  of  injury,  occasions  a  state  of  mind  resembling 
intoxication,  and  the  resemblance  in  some  instances  is  so  complete, 
that  the  most  accurate  observer  cannot  form  a  diagnosis,  except 
from  the  history  of  the  case.  Pressure  on  the  brain,  which  is  a 
more  severe  injury  than  concussion,  produces  loss  of  motion,  in- 
sensibility, dilatation  of  the  pupils;  the  respiration  becomes 
laboured  and  stertorous,  is  performed  at  long  intervals,  at  last 
altogether  ceases,  and  the  patient  dies. 

It  forms  an  interesting  matter  of  inquiry,  whether  spirits  when 
taken  into  the  stomach  produce  their  effects  on  the  brain  by  being 
absorbed  into  the  circulation,  or  in  consequence  of  the  sympathy 
that  exists  betw,een  these  organs  by  means  of  the  nerves.  The 
following  circumstances  lead  me  to  conclude  that,  when  taken  in 
large  quantity  so  as  to  produce  an  immediate  effect,  they  act  in 
the  last  of  these  two  ways. 

1.  In  experiments  where  animals  have  been  killed  by  the  in- 
jection of  spirits  into  the  stomach,  1  have  found  this  organ  to  bear 
the  marks  of  great  inflammation,  but  never  found  any  preternatural 
appearances  whatever  in  the  bain.  2.  The  effects  of  spirits  taken 
into  the  stomach  in  the  last  experiment  were  so  instantaneous, 
that  it  is  difficult  to  suppose  that  absorption  should  have  taken 
place  before  they  were  produced.  3.  A  person  who  is  intoxicated 
frequently  becomes  suddenly  sober  after  vomiting.  4.  In  the  ex- 
periments which  I  have  just  related,  I  mixed  tincture  of  rhubarb 
with  the  spirits,  knowing  from  the  experiments  of  Mr.  Home  and 
Mr.  William  Brande  that  this,  when  absorbed  into  the  circulation. 
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was  readily  separated  by  the  kidneys,  and  that  very  small  quan- 
tities might  be  detected  in  the  urine  by  the  addition  of  potash ; 
but,  though  I  never  failed  to  find  urine  in  the  bladder,  I  never 
detected  rhubarb  in  it. 

The  including  the  termination  of  the  thoracic  duct  in  a 
ligature  does  not  prevent  spirits,  when  taken  into  the  stomach, 
from  producing  their  usual  efifecta  on  the  nervous  system :  but 
subsequent  observations,  which  Mr.  Home  has  already  communi- 
cated to  this  Society,  have  shown  that  no  conclusion  can  be  drawn 
from  this  experiment. 

That  a  poison  may  afifect  a  distant  organ,  through  the  medium 
of  the  nerves,  without  entering  the  circulation,  is  proved  by  the 
well-known  circumstance  of  a  solution  of  the  extract  of  belladonna, 
when  applied  to  the  tunica  conjunctiva  of  the  eye,  occasioning 
dilatation  of  the  pupil  of  the  same  eye,  though  no  other  part  of 
the  system  is  affected. 

It  has  been  formerly  supposed,  by  Dr.  Mead  and  other  physiolo- 
gists, that  a  poison  may  produce  death  by  acting  on  the  extremities 
of  the  nerves  of  the  stomach  and  intestines,  without  being  absorbed 
into  the  circulation.  Tliat  it  should  by  these  means  be  capable 
of  aflFecting  the  brain  is  in  no  degree  remarkable,  considering  the 
numerous  and  various  sympathies  between  this  organ  and  the 
alimentary  canal,  evidently  independent  of  any  other  commimi- 
cation  than  the  nerves.* 

EXPERIMENTS   WITH   THE   ESSENTIAL   OIL  OF   BITTER   ALMONDS.f 

Eoq).  5.  One  drop  of  the  essential  oil  of  bitter  almonds  was  applied 
to  the  tongue  of  a  yoimg  cat.  She  was  instantly  seized  with  violent 
convulsions ;  then  lay  on  one  side  motionless,  insensible,  breathing 
in  a  hurried  manner;  the  respiration  became  laborious,  took 
place  at  longer  and  longer  intervals,  and  at  the  end  of  five  minutes 
from  the  application  of  the  poison  had  entirely  ceased,  so  that 

•  See  Additional  Note  l\  p.  80. 

t  The  essential  oil  of  bitter  almonds  does  not  appear  to  diflfer  from  the 
essential  oil  of  laurel.  I  was  furnished  with  a  quantity  of  it,  first  by  my  friend 
Mr.  William  Brande,  and  afterwards  by  Mr.  Cooke,  of  Southampton  Street. 
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the  animal  was  apparently  dead ;  but,  on  opening  the  thorax,  the 
heart  was  found  acting  regularly  80  times  in  a  minute,  circulating 
dark-coloured  blood,  and  it  continued  to  act  for  six  or  seven 
minutes  afterwards. 

Exp,  6.  I  injected  into  the  rectum  of  a  cat  half  an  ounce  of  water, 
with  two  drops  of  the  essential  oil.  In  two  minutes  afterwards,  he 
was  affected  with  symptoms  similar  to  those  which  occurred  in  the 
last  experiment,  and  at  the  end  of  five  minutes  from  the  injection  of 
the  poison  he  was  apparently  dead.  Two  minutes  afterwards  the 
heart  was  found  acting  80  times  in  a  minute.  On  dissection,  no 
preternatural  appearances  were  found,  either  in  the  internal 
membrane  of  the  rectum  or  in  the  brain. 

The  symptoms  produced  by  this  poison,  and  the  circumstance 
of  the  heart  continuing  to  contract  after  apparent  death,  lead  to 
the  conclusion  that  it  occasions  death  by  disturbing  the  functions 
of  the  brain. 

Wliile  engaged  in  these  last  experiments,  I  dipped  the  blunt 
end  of  a  probe  into  the  essential  oil,  and  applied  it  to  my  tongue, 
meaning  to  taste  it,  and  having  no  suspicion  that  so  small  a 
quantity  could  produce  any  of  its  specific  effects  on  the  nervous 
system ;  but  scarcely  had  I  applied  it,  when  I  experienced  a  very 
remarkable  and  unpleasant  sensation,  which  I  referred  chiefly  to 
the  epigastric  region,  but  the  exact  nature  of  which  I  cannot 
describe,  because  I  know  nothing  precisely  similar  to  it.  At  the 
same  time  there  was  a  sense  of  weakness  in  my  limbs,  as  if  I  had 
not  the  command  of  my  muscles,  and  I  thought  that  I  was  about 
to  fall.  However,  these  sensations  were  momentary,  and  I  ex- 
perienced no  inconvenience  whatever  afterwards. 

I  afterwards  applied  a  more  minute  quantity  of  the  essential  oil 
to  my  tongue  several  times,  without  experiencing  from  it  any 
disagreeable  effects;  but  on  applying  a  larger  quantity,  I  was 
affected  with  the  same  momentary  sensations  as  in  the  former 
instance,  and  there  was  a  recurrence  of  them  in  three  or  four 
seconds  aft«r  the  first  attack  had  subsided.* 

•  See  Additional  Note  C,  p.  S'X 
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yrom  the  instantaneousness  with  which  the  effects  are  produced  j 
and  from  its  acting  more  speedily  when  applied  to  the  tongne  than 
when  injected  into  the  intestine^  though  the  latter  presents  a 
better  ahsorbiug  surface,  we  may  conclude  that  this  poison  acts 
on  the  brain  tb rough  the  medium  of  the  neirvesj  without  being 
absorbed  into  the  circtdatioEt 


KXPERllfENT  WITH  TITE  EXPRESSED  J1TICB  Of  THE  LEAVES  OF  ACOKITE. 

Exp,  7.  An  ounce  of  this  juice  was  injected  into  the  rectum  of  a 
cat^  Three  minutes  afterwards  he  voided  what  appeared  to  be  nearly 
the  whole  of  the  injection ;  be  then  stood  for  some  minutes  per- 
fectly motionless,  with  his  legs  drawn  together.  At  the  end  of 
nine  minutes  from  the  time  of  the  injection,  he  retched  and 
vomited ;  then  attempted  to  walk,  but  faitered  and  fell  at  every 
step,  as  if  from  giddinesSi  At  the  end  of  thirteen  minutes,  he  lay 
on  one  side  insensible^  motionless,  except  some  slight  convulsive 
motions  of  the  limbs.  The  respiration  was  slow  and  laboured; 
and  at  47  minutes  from  the  time  of  the  injection,  he  was  ap- 
parently dead,  One  minute  and  a  half  afterwards  the  heart  was 
found  contracting  regularly  one  hundred  times  in  a  minute. 

It  appears  from  this  experiment,  that  the  juice  of  aconite,  when 
injected    into  the  intestine,  occasions  death  by  destroying   the 
functions  of  the  brain-     From  the  analogy  of  other  poisons,  it  is 
rendered   probable   that  it  is  capable  of  influencing  the  brain 
H*     through  the  medium  of  the  nerves,  without  being  absorbed  into  the 

■  circulation.     This  opinion  is  confirmed  by  the  following  circum- 

■  stance :  if  a  small  quantity  of  the  leaf  of  aconite  is  chewed,  it 
H  uocasions  a  remarkable  sense  of  numbness  of  the  lips  and  gums, 
H    which  does  not  subside  for  two  or  three  hotnrs* 


EXPEHllIENTS   WITH   THE   INFUSION   OF   TOBACCO* 


^^Bssp*  8,  Four  ounces  of  infusion  of  tobacco  were  injected  into  the 

ctum  of  a  dog.    Four  minutes  afterwards  he  retched,  but  did  not 

vomit ;  he  tJien  became  faint,  and  lay  motionless  on  one  side ;  at 

the  end  of  nine  minutes  from  the  time  of  the  injection,  the  heart 

VOL,  II*  n 
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could  not  be  felt;  he  gasped  for  breath  at  long  intervals;  and  in 
another  minute  there  was  no  appearance  whatever  of  life,  I 
immediatelj  laid  open  the  cavities  of  the  thorax  and  alidomen. 
The  heart  was  much  distended,  and  had  entirely  ceased  to  con- 
tract ;  there  was  no  peristaltic  motion  of  the  intestines^ 

Exp*  9-  An  ounce  of  very  strong  infusion  of  tobacco  was  injected 
into  the  rectum  of  a  cat.  Symptoms  were  produced  similar  tx)  those 
which  occun-ed  in  the  last  experiment,  and  the  animal  died  at  the 
end  of  seven  minutcB  from  the  time  of  the  injection.  On  opening 
the  thorax  immediately  after  death,  the  heart  was  found  extremely 
distended,  and  to  have  entirely  ceased  acting,  with  the  exception 
of  a  slight  tremulous  motion  of  the  auricles, 

Eivp*  10,  Three  ounces  of  infusion  of  tobacco  were  injected  into 
the  rectum  of  a  dog.  He  was  affected  with  symptoms  similar  to  those 
in  the  former  experiments,  and  died  at  the  end  of  ten  minutes- 
On  opening  the  thorax  immediately  after  death,  I  found  the  heart 
much  distended,  and  to  have  entirely  ceased  contracting* 

E^,  11.  Three  ounces  of  infusion  of  t-obacco  were  injected  into 
the  rectum  of  a  dog.  Immediately  there  took  place  tremulous  con- 
tractions of  the  voluntary  muscles.  Five  minutes  afterwards  the 
injection  was  repeated  in  the  same  quantity.  The  dog  then  was 
sickj  and  threw  up  some  of  the  infuBion,  with  other  matter,  from 
the  stomach;  he  became  faint,  and  died  ten  minutes  after  the 
second  injection.  Immediately  after  respiration  had  ceased,  I 
opened  the  thorax,  and  found  the  heart  extremely  distended,  and 
without  any  evident  contraction,  except  of  the  appendix  of  the  right 
auricle,  which  every  now  and  then  contracted  in  a  slight  degree, 
I  divided  the  pericardium  on  the  right  side.  In  consequence  of 
the  extreme  distension  of  the  heart,  this  could  not  be  done  without 
irritating  tho  fibres  with  the  point  of  the  scalpel  Immediately 
both  auricles  and  ventricles  began  to  contract  with  considerable 
force,  so  as  to  restore  the  circulation.  Artificial  respiration  was 
produced,  and  the  circulation  was  kept  up  for  more  than  half  an 
hour,  beyond  which  time  the  experiment  was  not  continued. 

We  may  conclude  from  these  experiments,  that  the  effect  of  the 
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infusion  of  tobacco,  when  injected  into  the  intestine  of  a  living 
animal,  is  to  destroy  the  action  of  the  heart,  stopping  tiie  circu- 
lation and  producing  syncope.*  It  appeared  to  me  that  tiie  action 
of  the  heart  ceased  even  before  the  animal  had  ceased  to  respire ; 
and  this  was  confirmed  by  another  experiment,  in  which,  in  a  dog 
killed  by  the  infusion  of  tobacco,  I  found  the  cavities  of  the  left 
side  of  the  heart  to  contain  scarl^  blood,  while  in  those  of  the 
right  side  the  blood  was  dark-coloured.  This  poison,  therefore, 
differs  materially  from  alcohol,  the  essential  oil  of  almonds,  and 
the  juice  of  aconite,  which  have  no  direct  influence  on  the  action 
of  the  heart.  The  infusion  of  tobacco  renders  the  heart  insensible 
to  the  accustomed  stimulus,  but  it  does  not  altogether  destroy  the 
power  of  muscular  contraction,  since  the  heart  resumed  its  action 
in  one  instance  on  the  division  of  the  pericardium ;  and  I  have 
foimd  that  the  voluntary  muscles  of  an  animal  killed  by  this 
poison  are  as  readily  stimulated  to  contract  by  the  influence  of 
the  Voltaic  battery,  as  if  it  had  been  killed  in  any  other  manner. 
At  the  same  time,  however,  that  the  infusion  of  tobacco  destroys 
the  action  of  the  heart,  it  appears  to  destroy  also  the  functions  of 
the  brain,  since  these  did  not  return  in  the  last  experiment; 
although  the  circulation  was  restored,  and  kept  up  by  artificial 
respiration. 

There  being  no  direct  communication  between  the  intestine  and 
the  heart,  I  was  at  first  induced  to  suppose  that  the  latter  becomes 
affected  only  in  consequence  of  the  infusion  being  conveyed  into 
the  blood.  Some  circumstances  in  the  following  experiment  have 
since  led  me  to  doubt  whether  it  may  not  exercise  an  influence 
over  the  system  independently  of  absorption. 

Eocp.  12.  In  a  dog  whose  head  was  removed,  I  kept  up  the  circula- 
tion by  means  of  artificial  respiration,  in  the  manner  already  de- 
scribed in  a  former  communication  to  this  Society.  I  then  injected 
into  the  stomach  and  intestines  nine  ounces  of  infusion  of  tobacco. 
At  the  time  of  the  injection,  the  body  of  the  animal  lay  perfectly 
quiet  and  motionless  on  the  table ;  the  heart  acted  regularly  100 

*  See  Additional  Note  D,  p.  84. 
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times  in  a  mitnite.  Ten  miDutes  afterwards  the  pulse  rose  to  140 
in  a  minute ;  the  peristaltic  motion  of  the  intestines  was  mncli 
increased,  and  the  voluntary  muscles  in  every  part  of  the  body 
were  thrown  into  repeated  and  violent  spasmodic  action.  The 
joints  of  the  extremities  were  alternately  bent  and  extended ;  the 
muscles  of  the  spine,  abdomen,  and  tail  alternately  relaxed  and 
contracted,  so  as  to  turn  the  whole  animal  from  one  side  to  the 
othefp  I  have  observed,  in  other  instances,  spasmodic  actions  of 
the  muscles,  where  the  circulation  was  kept  up  by  artificial  re- 
spiration, after  the  removal  of  the  head,  but  not  at  all  to  be  com- 
pared, either  in  strength  or  frequency,  with  those  which  took  place 
onthifl  occasion.  I  made  pressure  on  the  abdominal  aorta  for 
more  than  a  minute,  bo  as  to  obstruct  the  circulation  of  the  blood 
in  the  lower  extremities ;  but  the  muscular  contractions  were  not 
lessened  in  consequence.  Half  an  hour  after  the  injection  of  the 
infuBion,  the  artificial  respiration  was  discontinued.  Tlie  heart 
continued  to  act^  circulating  dark -coloured  blood;  and  the 
muscular  contractions  continued,  but  gradually  diminishing  in 
strength  and  frequency.  I  tied  a  ligature  round  the  vessels  at 
the  base  of  the  heart,  so  as  to  stop  the  circulation ;  nevertheless 
the  muscular  contractions  continued,  though  lees  frequent  and 
forcible  than  before,  and  some  minutes  elapsed  before  they  had 
entirely  ceased. 

In   this   experiment^    the   disposition   to    contraction   in    the 
muscles  was  very  much  increased,  instead  of  being  diminished, 
as  in  those  before  related.     If  the  infusion  of  tobacco  influences 
the  heart  merely  from  being  absorbed  into  the  blood,  and  thus 
coming  into  actual  contact  with  its  fibres,  there  is  no  evident 
reason  why  the  removal  of  the  brain,  and  the  employment   of 
artiflcial  respiration,  should  occasion  so  material  a  difference  in 
its   effects.     If  the   contractions  of  the  voluntary  muscles  had 
depended  on  the  infusion  circulating  with  the  blood,  it  is  reason- 
able to  suppose  that  the  pressure  on  the  aorta  would  have  occasioned 
aome  diminution  of  them*  and  that  the  complete  obstniction  of 
the  cirenlation  would  have  caused  them  to  cease  altogether, 
Fnna  these  considerations,  I  am  induced  to  believe  that  the 
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infusion  of  tobacco,  when  injected  into  the  intestines,  influences 
the  heart  through  the  medium  of  the  nervous  system ;  but  I  have 
not  been  able  to  devise  any  experiment  by  which  the  truth  or 
fallacy  of  this  opinion  might  be  put  beyond  the  reach  of  doubt. 

It  appears  remarkable,  that  the  brain  and  nervous  system, 
although  not  necessary  to  the  action  of  the  heart,  should,  when 
under  the  influence  of  the  infusion  of  tobacco,  be  capable  of  acting 
on  this  organ  so  as  to  stop  its  action ;  but  this  is  analogous  to 
what  occurs  in  consequence  of  violent  emotions  of  the  mind. 
Those  states  of  the  nervous  system  which  accompany  the  passions 
of  joy,  fear,  or  anger,  when  existing  in  a  moderate  degree,  have 
the  effect  of  increasing  the  frequency  of  the  contractions  of  the 
heart,  and  the  rapidity  of  the  circulation,  while  the  same  passions, 
if  they  exist  in  a  greater  degree,  produce  the  contrary  effect,  so 
that  syncope  ensues. 

BXPEBIME19TS  WITH  THB  EMFTBEUHATIO  OIL  OF  TOBACCO.* 

Exp.  13.  Less  than  a  drop  of  this  oil  was  applied  to  the  tongue  of 
a  young  cat.  Instantly  violent  convulsions  took  place  in  all  the 
muscles,  and  the  respirations  became  very  frequent.  In  five  minutes 
after  the  application,  she  lay  on  one  side  insensible,  with  slight 
spasmodic  actions  of  the  muscles.  At  the  end  of  eleven  minutes  she 
retched,  but  did  not  vomit.  In  a  quarter  of  an  hour  she  appeared 
to  be  recovering.  I  repeated  the  application  of  the  poison,  and 
she  was  again  seized  with  violent  convulsions,  and  became  in- 
sensible, breathing  at  long  intervals,  and  in  two  minutes  from  the 
second  application  respiration  had  entirely  ceased,  and  she  was 
apparently  dead.  On  opening  the  thorax,  I  found  the  heart  acting 
with  regularity  and  strength,  circulating  dark-coloured  blood.  I 
introduced  a  tube  into  the  trachea,  and  produced  artificial  respi- 
ration.    The  contractions  of  the  heart  became  augmented  in  force 

•  I  was  fumiBlied  with  the  empyreumatic  oil  of  tohacco  by  Mr.  W.  Brande. 
It  may  be  produced  by  subjecting  the  leaves  of  tobacco  to  distillation  in  a  heat 
above  that  of  boiling  water.  A  watery  fluid  comes  over,  on  the  surfiice  of 
which  is  the  oil  appearing  as  a  thin  iilm  of  unctuous  substance. 
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and  frequency,  and  there  was  no  evident  diminution  in  six  or  eeven' 
minutes,  during  which  the  artificial  respiration  was  continued. 

On  dissection,  nothing  remarkable  was  found  in  the  appearance 
of  the  tongue  or  brain. 

The  Bymptoms  and  mode  of  death  in  this  experiment  did  not 
essentially  differ  from  those  produced  by  the  essential  oil  of 
almonds,  I  was  surprised  to  find  the  effects  of  the  empyreumatic 
oil  so  entirely  different  from  those  of  the  infusion  of  tobacco* 
Supposing  that  this  difference  might  arise  from  the  poison  being 
more  concentrated  in  the  oil  than  in  the  infusion,  I  made  the 
following  experiments. 

EiK^,  14.  A  drop  of  the  oil  of  tobacco  was  suspended  in  an  ounce 
and  a  half  of  water,  by  means  of  mucilage  of  gum  arable,  and  the 
whole  was  injected  into  the  rectum  of  a  dog.  In  two  minutes  after- 
wards he  became  faint,  retched^  but  did  not  vomit.  He  appeared  to 
be  recovering  from  this  state,  and  in  twenty-five  minutes  after  the 
first  injection  it  was  repeated  in  the  same  quantity-  He  was  then 
seized  with  sympt^^ms  similar  to  those  in  the  last  experiment,  and 
in  two  minutes  and  a  half  he  was  apparently  dead. 

Two  minutes  after  apparent  death,  on  the  thorax  being  opened 
into  J  the  heart  was  found  acting  regularly  100  times  in  a  minute, 
and  it  continued  acting  for  several  minutes, 

Exp.  15*  A  drop  of  the  empyreumatic  oil  of  tobacco  with  an 
ounce  of  water  was  injected  into  the  rectum  of  a  cat  The  symp- 
toms produced  were,  in  essential  circumstances,  similar  to  those 
which  occurred  in  the  last  experiment.  The  animal  was  apparently 
dead  in  five  minutes  after  the  injection,  and  the  heart  continued 
to  contract  for  several  minutes  aft^erwards* 

We  may  conclude  from  these  experiments,  that  the  empyreuma- 
tic oil  of  tobacco,  whether  applied  to  the  tongue,  or  injected  into 
the  intestine,  does  not  stop  the  action  of  the  heart  and  induce 
syncope,  like  the  infusion  of  tobacco ;  but  that  it  occasions  death 
by  desftroying  the  functions  of  the  brain  without  directly  acting  on 
the  circulation.  In  other  words,  its  effecta  are  similar  to  those  of 
alcohol,  the  juice  of  aconite,  and  the  essential  o^  of  almonds. 
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III.  ExpervmerUa  with  Poisons  cupplied  to  Wovmded  Surfaces. 

EZPEBIMENTS  WITH  THE  ESSENTIAL  OIL  OF  ALMONDS. 

Exp.  16.  I  made  an  incision  in  the  thigh  of  a  rabbit,  and 
introduced  two  drops  of  the  essential  oil  of  almonds  between  the 
skin  and  the  muscles.  In  four  minutes  after  the  application,  he 
was  seized  with  violent  convulsions,  and  became  insensible,  and  in 
two  minutes  more  he  was  apparently  dead ;  but  the  heart  was  felt 
through  the  ribs  acting  120  times  in  a  minute,  and  it  continued 
acting  for  several  minutes.  There  were  no  other  appearances  in 
the  Umb,  than  would  have  resulted  from  an  ordinaiy  wound. 

Exp.  17.  Two  drops  of  the  essential  oil  of  almonds  were  intro- 
duced into  a  wound  in  the  side  of  a  mouse.  Two  minutes  after- 
wards he  was  affected  with  symptoms  similar  to  those  which 
occurred  in  the  last  experiment,  and  in  two  minutes  more  he  was 
apparently  dead,  but  the  heart  continued  to  contract  for  some 
minutes  afterwards. 

From  the  experiments  which  I  have  just  related,  and  from 
others  which  it  appears  unnecessary  to  detail,  as  the  general 
results  were  the  same,  I  have  learned  that  where  the  essential  oil 
of  almonds  is  applied  to  a  wound,  its  effects  are  not  so  instant- 
aneous  as  when  it  is  applied  to  the  tongue ;  but  that  otherwise 
there  is  no  difference  in  its  effects  in  whichever  manner  it  is 
used. 

EXPEBIHENTS  WITH  THE  JUICE  OF  THE  LEAVES  OF  THE  ACONITE. 

Exp.  18.  I  made  a  wound  in  the  side  of  a  youDg  rabbit,  and 
introduced,  between  the  skin  and  muscles,  about  twenty  drops  of 
the  juice  of  aconite.  23  minutes  afterwards  he  was  affected  with 
symptoms,  in  all  essential  respects,  similar  to  those  which  occurred  iD 
an  experiment  already  related,  where  the  juice  was  injected  into  the 
rectum,  and  at  the  end  of  47  minutes  from  the  application  of  the 
poison,  he  waa  apparently  dead.  Two  minutes  after  apparent 
death,  the  heart  was  found  contracting,  but  very  feebly. 
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EXPERIMENTS   WITD   THE   TfTOOKARA.* 

Exp,  19.  A  small  quantity  of  the  woorajain  powder  was  applied 
to  a  wound  iu  the  aide  of  a  guinea  pig.  In  lOmiiiufces  afterwards 
the  animal  was  unable  to  walk  i  then  he  became  quit^  motionless, 
except  some  slight  occasional  convulsions.  He  gradually  became 
insensible,  the  respirations  were  laboured,  and  at  the  end  of  14 
ininutes  from  the  application  of  the  poison,  the  respiration  had 
entirely  ceased^  and  he  was  apparently  dejid ;  but  on  opening  the 
thorax,  the  heart  was  found  acting  70  times  in  a  minute^  circu- 
lating dark -coloured  blood,  and  it  continued  to  contract  for  8e?eral 
minutes  afterwards.  On  dissection,  no  preternatural  appearances 
were  observed  in  the  brain ;  nor  wae  there  any  other  appearance 
in  the  limb  than  would  have  arisen  from  an  ordinary  wound. 

Exp,  20.  I  made  a  wound  in  the  side  of  a  guinea-pig,  and 
introduced  into  it  about  two  grains  of  the  woorara  in  powder.  At 
the  end  of  25  minutes,  symptoms  took  place  very  similar  to  those 
which  occurred  in  the  last  experiment,  and  in  1 3  minutes  more  the 
animal  was  apparently  dead ;  but  the  heart  continued  to  contract 
108  times  in  a  minute^  and  by  means  of  artificial  respiration  the 
circulation  was  kept  up  for  more  than  20  minutes. 

The  results  of  other  experiments  which  I  have  made  with  the 
woorara  were  similar  to  those  just  described.  The  heart  continue 
to  act  after  apparent  death,  and  the  circulation  might  he  kept  up 
by  means  of  artificial  respiration.  It  is  evident  that  this  poison 
acts  in  some  way  or  other  on  the  brain,  and  that  the  cessation 
of  the  functions  of  this  organ  is  the  immediate  cause  of  death, 

I  found  in  these  experiments,  that  the  best  mode  of  applying 
the  woorara  is  by  dissolving  it  in  water  to  the  consistence  of  a 
thin  paste,     I  first  made  the  wound,  and  then  smeared  the  poison 

'  The  Wooracft  b  a  poiaon  witli  which  the  Indijina  of  Guions  nrra  the  points 
of  their  nrrowi.  It  appejirs  not  to  difler  eaflentifllly  horn  the  TicunaSp  which  waa 
employed  m  the  eatperimeats  of  the  Abb^  FoDtana,  I  am  indebted  to  Dr.  E, 
N.  Buncruft^  who  not  only  fumifthed  me  with  some  of  the  Woorara  whicli  h<?  hud 
in  his  poiseesionj  but  aJao  lent  me  hia  assistance  in  the  experimenta  which  were 
made  witb  it. 


let 
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over  it  with  the  end  of  the  scalpel.  It  seemed  that  the  animal 
was  more  speedily  and  certainly  affected,  if  there  was  some 
haemorrhage,  unless  the  haemorrhage  was  very  copious,  when  it 
produced  an  opposite  effect,  by  washing  the  poison  away  from  the 
wound.  When  the  poison  was  applied  in  a  large  quantity,  it 
sometimeB  began  to  act  in  six  or  seven  minutes.  Never  more  than 
half  an  hour  elapsed  from  the  time  of  the  poison  being  inserted, 
to  that  of  the  animal  being  affected,  except  in  one  instance  where 
a  ligature  was  applied  on  the  limb,  as  will  be  explained  afterwards. 
The  woorara  which  I  employed  had  been  preserved  for  some  years, 
which  will  account  for  its  having  been  less  active  than  it  has  been 
described  to  be,  by  those  who  had  witnessed  its  effects  when  in  a 
recent  state.* 

£XF£BIMENTS  WITH  THE  UPAS  ANTIAB-f 

Exp.  21.  About  two  grains  of  this  poison  were  made  into  a  thin 
paste  with  water,  and  inserted  into  a  wound  in  the  thigh  of  a  dog. 
Twelve  minutes  afterwards  he  became  languid;  at  the  end  of  15 
minutes,  the  heart  was  found  to  beat  very  irr^ularly,  and  with 
frequent  intermissions ;  after  which,  he  had  a  slight  rigor.  At 
the  end  of  20  minutes  the  heart  beat  very  feebly  and  irregularly ; 
the  dog  was  languid,  sick,  and  vomited ;  but  the  respirations 
were  as  frequent  and  as  full  as  under  natural  circumstances,  and 
he  was  perfectly  sensible.  At  the  end  of  20  minutes  he  suddenly 
fell  on  one  side,  and  was  apparently  dead.  I  immediately  opened 
the  thorax,  and  found  the  heart  distended  with  blood  in  a  very 
remarkable  d^ree,  and  to  have  entirely  ceased  contracting. 
There  was  one  distinct  and  full  inspiration  after  I  had  begun 
making  the  incision  into  the  thorax.  The  cavities  of  the  left  side 
of  the  heart  contained  scarlet  blood,  and  those  of  the  right  side 
contained  dark-colo\u:ed  blood,  as  in  a  living  animal. 

•  S«  Additional  Not©  E,  p.  84. 

t  We  are  informed  that  the  island  of  Java  produces  two  powerful  vegetable 
poisons,  to  one  of  which  the  natives  give  the  name  of  Upcu  tieitUy  and  to  the 
other  that  of  Upas  ardiar.  I  was  supplied  with  a  quantity  of  the  latter  through 
the  kindness  of  Mr.  Marsden,  who  had  some  of  it  in  his  possession. 
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^a?p,  22,  A  Bmall  quantity  of  the  upas  antiarj  prepared  as  before, 
was  inserted  into  a  wound  in  the  thigh  of  a  young  cat  She  appeared 
languid  in  two  minutes  after  the  poison  was  inserted.  The  sjmp* 
toma  which  took  place  did  not  essentially  differ  from  those  which 
occurred  in  the  last  experimentj  except  that  there  were  some  con- 
vulsive motions  of  the  limbs.  At  eight  minutes  after  the  poison 
was  inserted  she  lay  on  one  side,  motionless  and  insensible ;  the 
heart  could  not  be  felt,  but  the  respiration  had  not  entirely  ceased* 
On  opening  the  thorax^  I  found  the  heart  to  have  ceased  con- 
tracting. It  was  much  distended  mth  blood :  and  the  blood  in 
the  cavities  of  the  left  side  was  of  a  gcarlet  colour,  There  were 
two  full  inspirations  after  the  incision  of  the  thorax  was  begun. 
On  irritating  the  heart  with  the  point  of  the  scalpel,  slight  con- 
tractions took  place  in  the  fibres  of  the  appendices  of  the  auricles^ 
but  none  in  any  other  part. 

Exp^  23,  The  experiment  was  repeated  on  a  rabbit.  The 
symptoms  produced  were  similar  to  those  in  the  last  experiment; 
but  the  animal  did  not  vomitj  and  the  convulsive  motions  were 
less  in  degree.  He  died  1 1  minutes  after  the  poison  was  inserted. 
On  opening  the  thorax,  the  heart  was  foimd  to  have  entirely  ceased 
contracting.  It  was  much  distended  with  blood ;  and  the  blood 
in  the  cavities  of  the  left  side  was  of  a  scarlet  colour.  On  irritating 
the  heart  with  the  point  of  the  scalpel^  the  ventricles  contracted^ 
but  not  sufficiently  to  restore  the  circulation. 

Mxp.  24.  About  a  grain  of  tlie  upas  antiar  was  inserted  into  a 
wound  in  the  side  of  a  rabbit  He  was  affected  with  symptoms 
similar  to  those  before  described^  and  died  in  10  minutes  after  tho 
poison  was  applied.  On  opening  the  thorax  immediately  after 
death,  the  heart  was  found  to  have  ceased  contracting,  and  the 
blood  in  the  cavities  of  the  left  side  was  of  a  scarlet  colour. 

It  appears^  from  these  experiments,  that  the  upas  antiar,  when 
inserted  into  a  wound,  produces  death  (as  infusion  of  tobacco  does 
when  injected  into  the  intestine)  by  rendering  the  heart  insensible 
to  the  stimulus  on  which  its  action  depends,  and  stopping  the 
circulation.     The  heart  beata  feebly  and  irregularly  before  either 
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the  functions  of  the  brain,  or  the  respiration  appear  to  be  affected. 
Respiration  is  performed  even  after  the  circulation  has  ceased ; 
and  the  left  side  of  the  heart  is  found  after  death  to  contain  scarlet 
blood,  which  never  can  be  the  case  where  the  cause  of  death  is 
the  cessation  of  the  functions  of  the  brain  or  lungs.  The  con- 
vulsions which  occur  when  the  circulation  has  nearly  ceased, 
probably  arise  firom  the  diminution  of  the  supply  of  blood  to  the 
brain,  resembling  those  which  accompany  death  from  hemorrhage. 

There  remains  an  interesting  subject  of  inquiry, '  through  what 
medium  do  poisons  influence  the  brain  when  applied  to  wounds  ? ' 
That  poisons  applied  in  this  manner  do  not  produce  their  effects 
precisely  in  the  same  way  as  poisons  taken  internally,  is  rendered 
probable  by  this  circumstance ;  that  some  poisons,  which  are  very 
powerful  when  applied  to  wounds  even  in  small  quantities,  are 
either  altogether  inefficient  when  taken  internally,  or  require  to 
be  given  in  very  large  quantities,  in  order  to  produce  their  effect, 
and  vice  versa. 

A  poison  applied  to  a  wounded  surface  may  be  supposed  to  act 
on  the  brain  in  one  of  three  ways : 

1.  By  means  of  the  nerves,  like  poisons  taken  internally. 

2.  By  passing  into  the  circulation  through  the  lymphatic 
vessels. 

3.  By  passing  directly  into  the  circulation  through  the  divided 
veins. 

Exp.  25.  In  order  to  ascertain  whether  the  woorara  acts  through 
the  medium  of  the  nerves,  I  exposed  the  axilla  of  a  rabbit,  and 
divided  the  spinal  nerves  supplying  the  upper  extremity,  just  before 
they  imite  to  form  the  axillary  plexus.  I  not  only  divided  every 
nervous  filament,  however  small,  which  I  could  detect,  but  every 
portion  of  cellular  membrane  in  the  axilla,  so  that  the  artery  and 
vein  were  left  entirely  insulated.  I  then  made  two  wounds  in  the 
forearm,  and  inserted  into  them  some  of  the  woorara  formed  into 
a  paste.  Fourteen  minutes  after  the  poison  was  applied,  the  hind 
l^rg  became  paralytic,  and  in  10  minutes  more  the  animal  died, 
with  symptoms  precisely  similar  to  those  which  took  place  in  the 
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former  e^erimenta  with  the  same  poison,  the  heart  contmuiiig  to 
act  after  apparent  death.  On  dissection,  the  serves  of  the  upper 
extremity  were  very  carefiilly  examined,  but  not  the  smallest 
filament  could  be  found  undivided* 

I  made  the  following  experiment  to  ascertain  whether  the 
woorara  passes  into  the  circulation  through  the  lymphatic  vessels* 

Exp,  26,  I  tied  a  ligature  round  the  thoracic  duct  of  a  dog,  just 
before  it  perforates  the  angle  of  the  left  subclavian  and  jugular 
veins.  I  then  made  two  wounds  in  the  left  hind  leg,  and  introduced 
some  of  the  woorara  in  powder  into  them*  In  less  than  a  quarter 
of  an  hour  the  animal  became  affected  with  the  usual  symptoms^ 
and  died  in  a  few  minutes  afterwards. 

After  deathj  I  dissectod  the  thoracic  duct  with  great  care,  and 
found  it  to  have  been  perfectly  secured  by  the  ligature.  It  was 
very  much  distended  with  chyle,  and  about  two  inches  below  its 
termination  its  tunics  had  given  way,  and  chyle  was  extravasated 
into  the  cellular  membrane.  The  lymphatic  vessels  in  the  left 
axilla  were  distended  in  a  very  remarkable  degree,  and  on  dividing  , 
them,  not  leas  than  a  drachm  of  lymph  issued  from  the  divided 
ends. 

Since  neither  the  division  of  the  nerves  nor  the  obstruction  of 
the  thoracic  duct  interfere  in  t)ie  slightest  degree  with  the  effects 
of  the  woorara,  there  was  presumptive  e%^den£fe  that  it  acts  on 
the  brain  by  entering  the  circulation  through  the  divided  veins,  ^ 
I  next  endeavoured  to  ascertain,  by  a  more  direct  experiment, 
whether  tliis  i&  really  the  case* 

To  apply  ligatures  to  the  large  vessels  of  a  limb  only,  would 
evidently  lead  to  no  satisfactory  conclusion,  since  the  anastomosing 
vessels  might  still  carry  on  the  circulation.  The  only  method, 
which  I  could  devise,  of  obtaining  the  desired  information,  waa 
to  include  all  the  vessels,  small  as  well  as  large,  in  a  ligature, 

Exp,  27.  In  order  to  make  the  experiment  more  satisfactorily,  I 
exposed  the  sciatic  nerve  of  a  rabbit  in  the  upper  and  posterior  part 
of  the  thigh,  and  passed  under  it  a  tape  half  an  inch  wide,  I  then 
made  a  wound  in  the  leg,  and  having  introduced  into  it  some  of  the 
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\roorara  mixed  with  water,  I  tied  the  tape  moderately  tight  on 
the  fore  part  of  the  thigh.  Thus  I  interrupted  the  communication 
between  the  wound  and  the  other  parts  of  the  body,  by  means  of 
the  vessels,  while  that  by  means  of  the  nerve  still  remained.  After 
the  ligature  was  tightened,  I  applied  the  woorara  a  second  time, 
in  another  part  of  the  ]eg.  The  rabbit  was  not  at  all  affected, 
and  at  the  end  of  an  hour  I  removed  the  ligature.  Being  engaged 
in  some  other  pursuit,  I  did  not  watch  the  animal  so  closely  as  I 
should  otherwise  have  done ;  but  20  minutes  after  the  ligature 
had  been  removed,  I  found  him  lying  on  one  side,  motionless  and 
insensible,  evidently  under  the  influence  of  the  poison.  The 
symptoms,  however,  were  less  violent  than  in  most  instances ;  and 
after  some  time  he  recovered,  with  the  limb  perfectly  warm  and 
using  it  as  well  as  before. 

Eocp.  28.  I  repeated  the  last  experiment  with  this  difference,  that 
after  having  applied  the  poison,  I  made  the  ligature  as  tight  as  I 
could  draw  it.  I  removed  the  ligature  at  the  end  of  an  hour  and 
twenty  minutes,  but  the  animal  was  not  at  all  affected  either  before 
or  aft»r  the  removal  of  the  ligature,  and  on  the  following  day  he 
had  recovered  the  use  of  the  limb. 

Eoep.  29. 1  made  the  experiment  a  third  time  on  a  rabbit,  drawing 
the  ligature  very  tight.  At  the  end  of  45  minutes  he  continued 
perfectly  well,  and  the  ligature  was  removed.  I  watched  him  for 
three--quarters  of  an  hour  aft^erwards,  but  there  were  no  symptoms 
of  his  being  affected  by  the  poison.  On  the  following  day  he  died, 
but  this  I  attribute  to  the  mechanical  injury  done  to  the  limb  and 
sciatic  nerve,  as  there  was  the  appearance  of  inflammation  in  the 
parts  in  the  neighbourhood  of  the  ligature. 

These  three  experiments  were  made  with  the  greatest  care. 
From  the  mode  in  which  the  poison  was  applied,  from  the  quantity 
employed,  and  from  my  prior  experience,  I  should  have  entertained 
not  the  smallest  doubt  of  the  poison  taking  effect  in  every  instance 
in  less  than  20  minutes,  if  no  ligature  bad  been  applied.  In  two 
of  the  three,  the  quantity  of  woorara  was  more  than  had  been  used 
in  any  former  experiments. 
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r  have  not  judged  it  necessary  to  make  any  more  experiments 
with  the  ligature  on  the  limb,  because  the  numerous  experimenta 
of  the  Abbe  Fontana  on  the  ticunas  coincide  in  their  re^iilta 
with  those  which  have  just  been  detailed,  and  fully  establish  the 
efficacy  of  the  ligature^  in  preventing  the  action  of  the  poisou.  It 
is  not  to  be  wondered  at,  that  the  ligature  should  sometimes  fail 
in  its  effects,  since  these  must  evidently  depend  on  the  degree  in 
which  the  circulation  is  obstructed,  and  on  the  length  of  time 
during  which  the  obstruction  is  continued. 

There  can  then  be  little  doubt  that  the  woorara  afiFects  the 
brain,  by  passing  into  the  circulation  through  the  divided  vessels** 
It  is  probable^  that  it  does  not  produce  its  effects  until  it  enters 
the  substance  of  the  brain,  along  with  the  blood,  in  which  it  is 
dissolved ;  nor  will  the  experiments  of  the  Abbe  Fontana,  in  which 
he  found  the  ticunas  produce  almost  instant  death  when  injected 
into  the  jugular  vein  of  a  rabbit,  be  found  to  militate  against  the 
conclusion,  wlien  we  consider  how  short  is  the  distance  which,  in 
so  small  an  animal,  the  blood  hajs  to  pass  from  the  jugular  vein  to 
the  carotid  artery,  and  the  great  rapidity  of  the  circulation ;  es- 
pecially in  a  rabbit  under  the  influence  of  powerful  excitement, 
in  whom  the  heart  cannot  be  supposed  to  act  so  seldom  as  three 
times  in  a  second. 

I  have  made  no  experiments  to  ascertain  thjough  what  medium 
other  poisons  operate  when  applied  to  wounds  ;  but  from  analogy, 
we  may  suppose,  that  they  also  enter  the  circulation  through  the 
divided  blood-vessels. 


IV,  The  factii  already  related,  led  me  to  conclude  that  alcohol, 
the  essential  oil  of  almonds,  the  juice  of  aconite,  the  oil  of  tobacco, 
and  the  woorara,  occasion  death  simply  by  destroying  the  functions 
of  the  brain.  The  following  experiment  appears  fully  to  estabbah 
the  truth  of  this  conclusion, 

Essp.  30.  The  temperature  of  the  room  being  58^  Fahrenheirs 
thermometer,  I  made  two  wounds  in  the  side  of  a  rabbit,  and  applied 
•  Se©  Additional  Note  F,  p.  S0. 
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to  them  some  of  the  woorara  in  the  form  of  paste.  In  seven  minutes 
after  the  application,  the  hind  l^;s  were  paralysed,  and  in  15 
minutes  respiration  had  ceased,  and  he  was  apparently  dead.  Two 
minutes  afterwards  the  heart  was  still  beating,  and  a  tube  was 
introduced  through  an  opening  into  the  trachea,  by  means  of 
which  the  lungs  were  inflated.  The  artificial  respiration  was 
made  regularly  about  36  times  in  a  minute. 

At  first,  the  heart  contracted  100  times  in  a  minute. 

At  the  end  of  40  minutes,  the  pulse  had  risen  to  120  in  a  minute. 

At  the  end  of  an  hour,  it  had  risen  to  140  in  a  minute. 

At  the  end  of  an  hour  and  23  minutes,  the  pulse  had  £dlen  to 
100,  and  the  artificial  respiration  was  discontinued. 

At  the  commencement  of  the  experiment,  the  ball  of  a  thermo- 
meter being  placed  in  the  rectum,  the  quicksilver  rose  to  100"* ; 
at  the  close  of  the  experiment  it  had  £dlen  to  88^^. 

During  the  continuance  of  the  artificial  respiration,  the  blood 
in  the  femoral  artery  was  of  a  florid  red,  and  that  in  the  femoral 
vein  was  of  a  dark  colour,  as  usual. 

It  has  been  observed  by  M.  Bichat,  that  the  immediate  cause  of 
death,  when  it  takes  place  suddenly,  must  be  the  cessation  of  the 
functions  of  the  heart,  the  brain,  or  the  lungs.  This  observation 
may  be  extended  to  death  under  all  circiunstances.  The  stomach, 
the  liver,  the  kidneys,  and  many  other  organs  are  necessary  to 
life,  but  their  constant  action  is  not  necessary ;  and  the  cessation 
of  their  functions  cannot  therefore  be  the  immediate  cause  of 
death.  As  in  this  case  the  action  of  the  heart  had  never  ceased ; 
as  the  circulation  of  the  blood  was  kept  up  by  artificial  respiration 
for  more  than  an  hour  and  20  minutes  after  the  poison  had  pro- 
duced its  full  efiects ;  and  as  during  this  time  the  usual  changes  in 
the  colour  of  the  blood  took  place  in  the  lungs ;  it  is  evident  tli<it 
the  functions  of  the  heart  and  lungs  were  unimpaired :  but  that 
those  of  the  brain  had  ceased,  is  proved  by  the  animal  having 
continued  in  a  state  of  complete  insensibility,  and  by  this  circum- 
stance, that  animal  heat,  to  the  generation  of  which  I  have  formerly 
shown  the  influence  of  the  brain  to  be  necessary,  was  not  generated. 
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Haviog  learned  that  the  circulation  might  be  kept  np  by  arti- 
ficial respiration  for  a  considerable  time  after  the  woorara  had 
produced  its  full  effects,  it  occurred  to  me,  that  in  an  animal 
under  the  influence  of  this  or  of  any  other  poison  that  acts  in  a 
similar  manner,  by  continuing  the  artificial  respiration  for  a  suffi- 
cient length  of  time  after  natural  respiration  had  ceased,  the  brain 
might  recover  from  the  impression  which  the  poison  had  pro- 
duced,  so  that  it  would  be  restored  to  life.  In  the  last  experiment 
the  rabbit  gave  no  signs  of  returning  sensibility ;  but  it  is  to  be 
observed,  1  *  That  the  quantity  of  poison  employed  was  very  large. 
2.  That  there  was  a  great  loss  of  animul  lieat,  in  consequence  of 
the  t-emperature  of  the  room  being  much  below  the  natural  tem- 
perattire  of  the  animal,  which  could  not  therefore  be  considered 
under  such  favourable  circumstances  as  to  recovery  as  if  it  had 
been  kept  in  a  higher  temperature,  3.  That  the  circulation  was 
still  vigorous  when  I  left  ofiF  inflating  the  lungs,  and  therefore  it 
cannot  be  known  what  would  have  been  the  result,  if  the  artificial 
respiration  had  been  longer  continued. 

Exp,  3L  A  wound  was  made  in  the  side  of  a  rabbit  One  drop 
of  the  essential  oil  of  almonds  was  inserted  into  it ;  and  imme- 
diately the  animal  was  placed  in  a  temperature  of  90°.  In  two 
minutes  he  was  under  the  influence  of  the  poison.  The  usual 
symptoms  took  place.  In  three  minutes  more,  respiration  had 
ceased,  and  he  lay  apparently  dead,  but  the  heart  was  still  felt 
beating  through  the  ribs*  A  tube  was  then  introduced  into  one 
of  the  nostrils,  and  the  lungs  were  inflated  about  35  times  in  a 
minute.  Six  minutes  after  the  commencement  of  artificial  re- 
spiration, he  moved  his  head  and  legs,  and  made  an  effort  to 
breathe.  He  then  was  seized  with  convulsions^  and  again  lay 
motionless,  but  continued  to  make  occasional  efforts  to  breathe. 
Siiteen  minutes  after  its  commencement  the  artificial  respiration 
was  discontinued*  He  now  breathed  spontaneously  70  times  in  a 
Toinnte  and  moved  his  head  and  extremities.  After  this  he 
ooewoaiaUy  rose,  and  attempted  to  walk.  In  the  intervals  he 
in  a  dozing  state,  but  from  this  he  graduaOy  recovered. 
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In  less  than  two  hours  he  appeared  perfectly  well,  and  he  con- 
tinued well  on  the  following  day. 

The  inflating  the  lungs  has  been  frequently  recommended  in 
cases  of  suffocation,  where  the  cause  of  death  is  the  cessation  of 
the  functions  of  the  lungs.  As  far  as  I  know,  it  has  not  been  before 
proposed  in  those  cases  in  which  the  cause  of  death  is  the  cessation 
of  the  functions  of  the  brain.*  It  is  probable  that  this  method  of 
treatment  might  be  employed  with  advantage  for  the  recovery  of 
persons  labouring  under  the  effects  of  opium,  and  many  other 
poisons. 

V.  The  experiments  which  have  been  detailed  lead  to  the 
following  conclusions : — 

1.  Alcohol,  the  essential  oil  of  almonds,  the  juice  of  aconite, 
the  empyreumatic  oil  of  tobacco,  and  the  woorara,  act  as  poisons 
by  simply  destroying  the  functions  of  the  brain ;  universal  death 
taking  place,  because  respiration  is  under  the  influence  of  the 
brain,  and  ceases  when  its  functions  are  suspended. 

2.  The  infusion  of  tobacco  when  injected  into  the  intestine,  and 
the  upas  antiar  when  applied  to  a  wound,  have  the  power  of 
rendering  the  heart  insensible  to  the  stimulus  of  the  blood,  thus 
stopping  the  circulation ;  in  other  words,  they  occasion  death  by 
syncope. 

3.  There  is  reason  to  believe,  that  the  poisons,  which  in  these 
experiments  were  applied  internally,  produce  their  effects  through 
the  medium  of  the  nerves,  independently  of  their  being  absorbed 
into  the  circulation. 

4.  When  the  woorara  is  applied  to  a  woimd,  it  produces  its 
effects  on  the  brain,  by  entering  the  circulation  through  the  divided 

•  Since  this  paper  was  read,  I  have  been  favoured  by  the  Right  Hon.  the  Presi- 
dent with  the  perusal  of  a  Dissertation  on  the  Effects  of  the  Upas  Tieuto,  lately 
published  at  Paris  by  M,  Delile,  by  which  I  find  that  he  had  employed  artificial 
respiration  for  the  purpose  of  recovering  animals  which  were  under  the  influence 
of  this  poison,  with  success.  M.  Delile  describes  the  Upas  Tieuto  as  causing  death 
by  occasioning  repeated  and  long-continued  contractions  of  the  muscles  of  respira- 
tion, on  which  it  acts  through  the  medium  of  the  spinal  chord,  without  destroy- 
ing the  functions  of  the  brain. 
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blood-vessels;  and  from  analogy  it  appears  probable  that  other 
poisons,  when  applied  to  wounds,  operate  in  a  similar  manner. 

5.  W^en  an  animal  is  apparently  dead  from  the  influence  of  a 
poison  which  acts  merely  by  destroying  the  functions  of  the  brain, 
it  may,  in  some  instances  at  least,  be  made  to  recover,  if  respira- 
tion is  artificially  produced  and  continued  for  a  certain  length  of 
time. 

From  analogy  we  might  draw  some  conclusions  respecting  the 
mode  in  which  some  other  vegetable  poisons  produce  their  effects 
on  the  animal  system ;  but  I  forbear  to  enter  into  any  speculative 
inquiries,  as  it  is  my  wish,  in  the  present  communication,  to  record 
such  facts  only  as  appear  to  be  established  by  actual  experiment. 
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From  The  Philosophical  Transactions  for  1812. 


Since  I  had  the  honour  of  communicating  to  the  Royal  Society  some 
Observations  on  the  Action  of  certain  Poisons  on  the  Animal 
System,  I  have  been  engaged  in  the  further  prosecution  of  this 
inquiry.  Besides  some  additional  experiments  on  vegetable 
poisons,  I  have  instituted  several  with  a  view  to  explain  the  eflFects 
of  some  of  the  more  powerful  poisons  of  the  mineral  kingdom. 
The  former  correspond  in  their  results  so  nearly  with  those  which 
are  already  before  the  public,  that  in  the  present  communication 
I  shall  confine  myself  to  those  which  appear  to  be  of  some  im- 
portance, as  they  confirm  my  former  conclusions  respecting  the 
recovery  of  animals  apparently  dead,  where  the  cause  of  death 
operates  exclusively  on  the  nervous  system.  In  my  experiments 
on  mineral  poisons,  I  have  found  some  circumstances  wherein  their 
efTccts  diflFer  from  those  of  vegetable  poisons ;  and  of  these  I  shall 
give  a  more  particular  account.  Whatever  may  be  the  value  of 
the  observations  themselves,  the  subject  must  be  allowed  to  be  one 
that  is  deserving  of  investigation,  as  it  does  not  appear  unreason- 
able to  expect  that  such  physiological  investigations  may  here- 
after lead  to  some  practical  improvements  in  the  healing  art. 
This  consideration,  I  hope,  will  be  regarded  as  a  sufficient  apology 
for  my  pursuing  a  mode  of  inquiry,  by  means  of  experiments  on 
brute  animals,  of  which  we  might  question  the  propriety,  if  no 
other  purpose  were  to  be  answered  by  it  than  the  gratification  of 
curiosity. 
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In  my  former  commmiication  on  this  subject  I  entered  into  a 
detailed  account  of  the  majority  of  the  experiments  which  were 
made.  This  I  conceived  necessary,  because,  in  the  outset  of  the 
inquiry,  I  had  been  led  to  expect  that  even  the  same  poison  may 
not  always  operate  precisely  in  the  same  manner.  But  I  have 
since  had  abundant  proof  that,  in  essential  circumstances,  there  is 
but  little  variety  ip  the  eflFects  produced  by  any  one  poison,  when 
employed  on  animals  of  the  same,  or  even  of  diflFerent  species, 
beyond  what  may  be  referred  to  diflFerence  in  quantity,  or  the 
mode  of  its  application,  or  of  the  age  and  power  of  the  animal. 
This  will  explain  the  reason  of  my  not  detailing,  in  the  present 
communication,  so  many  of  the  individual  experiments  from  which 
my  conclusions  are  drawn,  as  in  the  former.  At  the  same  time 
I  have  not  been  less  careful  to  avoid  drawing  general  conclusions 
from  only  a  limited  number  of  facts.  Should  these  conclusions 
prove  fewer  and  of  less  importance  than  might  be  expected,  such 
defects  will,  I  trust,  be  regarded  with  indulgence,  at  least  by 
those  who  are  aware  of  the  diflficulty  of  conducting  a  series  of 
physiological  experiments,  of  the  time  which  they  necessarily 
occupy,  of  the  numerous  sources  of  fallacy  and  failure  which  exist, 
and  of  the  laborious  attention  to  the  minutest  circumstances 
which  is  in  consequence  necessary,  in  order  to  avoid  being  led 
into  error. 

II.  Experiments  with  tlie  Woorara, 

In  a  former  experiment,  I  succeeded  in  recovering  an  animal 
which  was  apparently  dead  from  the  influence  of  the  essential  oil 
of  bitter  almonds,  by  continuing  respiration  artificially  until  the 
impression  of  the  poison  upon  the  brain  had  ceased;  while  a 
similar  experiment  on  an  animal  under  the  influence  of  the 
woorara,  was  not  attended  with  the  same  success.  Some  circum- 
stances led  me  to  believe  that  the  result  of  the  experiment  with 
the  woorara  might  have  been  diflFerent,  if  it  had  been  made  with 
certain  precautions ;  but  I  was  unable  at  that  time  to  repeat  it,  in 
consequence  of  my  stock  of  the  poison  being  exhausted.     I  have 
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since,  however,  been  able  to  procure  n.  fresb  supply ;  and  I  ehall 
relate  two  experiments  whicli  I  Lave  made  with  it<  In  one  of 
these  an  animal  apparently  dead  from  the  woorara  was  made  to 
recover,  notwithstanding  the  functions  of  the  brain  appeared  to 
be  wholly  suspended  for  a  very  long  period  of  time ;  in  the  other, 
though  ultimata  recovery  did  ncit  take  place,  the  circulation  was 
maintained  for  several  hours  after  the  brain  had  ceased  to  perform 
its  office. 

E^.  1.  Some  woorara  wag  inserted  into  a  wound  in  a  young 
cat.  She  became  affected  by  it  in  a  few  minut^^s,  and  lay  in  a 
drowsy  and  half-iensible  state ,  in  which  she  continued  at  the  end 
of  1  horn'  and  15  minntesj  when  the  application  of  the  poison 
was  repeated.  In  4  minutes  after  the  second  applications  respi- 
ration had  entirely  ceased,  and  the  animal  appeared  to  he  dead ; 
but  the  heart  was  still  felt  acting  about  140  times  in  a  mi  ante. 
She  was  placed  in  a  temperature  of  So**  of  Fahrenheit's  ther- 
mometer^ and  the  lunge  were  artificially  inflated  about  40  times 
in  a  minute. 

The  heart  continued  acting  regularly. 

When  the  artificial  respiration  had  been  kept  up  during  40 
Tninutcs,  the  pupils  of  the  eyes  were  observed  to  contract  and 
dilate  on  the  increaao  or  diminution  of  li<^ht ;  saliva  had  flowed 
from  the  mouth,  and  a  small  quantity  of  tears  was  collected 
between  the  eye  and  eyelids;  but  the  animal  still  continued 
perfectly  motionless  and  insensible. 

At  the  end  of  I  hour  and  40  minutes  from  the  same  period, 
there  were  slight  involuntaiy  contractions  of  the  muscles,  and 
every  now  and  then  tliere  was  an  effort  to  breathe.  The  invohm- 
tary  motions  continued,  and  the  efforts  to  breathe  became  more 
fret|uent.  At  the  end  of  another  hour,  the  aninud,  for  the  first 
time,  gave  some  signs  of  sensibility  when  roused,  and  made  spon- 
taneous efforts  to  breathe  22  time*  in  a  minute.  The  artificial 
respiration  was  dii^ continued.  She  lay  as  if  in  a  state  of  profound 
sleep,  for  40  minutes  more,  when  she  suddenly  awoke,  and  walked 
away.  On  the  following  day  she  appeared  slightly  indispo&ed ;  but 
she  gradually  recovered,  and  h  at  thin  time  still  alive  and  in  liealtlu 
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Eocp.  2.  Some  woorara  was  applied  to  a  wound  in  a  rabbit. 
The  animal  was  apparently  dead  in  4  minutes  after  the  application 
of  the  poison ;  but  the  heart  continued  acting.  He  was  placed 
in  a  temperature  of  90**,  and  the  limgs  were  artificially  inflated. 
The  heart  continued  to  act  about  150  times  in  a  minute.  For 
more  than  three  hours  the  pulse  was  strong  and  regular ;  after 
this  it  became  feeble  and  irregular ;  and  at  the  end  of  another 
hour  the  circulation  had  entirely  ceased.  During  this  time  there 
was  no  appearance  of  returning  sensibility. 

The  circulation  of  the  blood  may  be  maintained  in  an  animal 
from  whom  the  brain  has  been  removed,  for  a  considerable  but 
not  for  an  unlimited  time.  We  may  conclude  that,  in  the  last  of 
these  experiments,  the  animal  did  not  recover,  because  the  in- 
fluence of  the  poison  continued  beyond  the  time  during  which 
the  circulation  may  be  maintained  without  the  brain.* 

III.  On  the  Effects  of  Arsenic. 

When  an  animal  is  killed  by  arsenic  taken  internally,  the 
stomach  is  found  bearing  marks  of  inflammation ;  and  it  is  a  very 
general  opinion,  1.  That  this  inflammation  is  the  cause  of  death. 
2.  That  it  is  the  consequence  of  the  actual  contact  of  the  arsenic 
with  the  internal  coat  of  the  stomach.  But  in  several  instances  I 
have  found  the  inflammation  of  the  stomach  so  slight,  that  on  a 
superficial  examination  it  might  have  been  easily  overlooked ;  and 
in  most  of  my  experiments  with  this  poison,  death  has  taken  place 
in  too  short  a  time  for  it  to  be  considered  as  the  result  of  inflam- 
mation ;  and  hence  we  may  conclude  that  the  first  of  these  opinions 
is  incorrect,  at  least  as  a  general  proposition. 

Many  circumstances  conspire  to  show  that  the  second  of  these 
opinions  also  is  unfounded. 

In  whatever  way  the  poison  is  administered,  the  inflammation 
is  confined  to  the  stomach  and  intestines ;  I  have  never  seen  any 
appearance  of  it  in  the  pharynx  or  oisopliagus. 

•  See  Additional  Note  O,  p.  87. 
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Mr.  Home  informed  me  that  in  an  experiment  made  by 
Mr.  Hunter  and  himself,  in  which  arsenic  was  applied  to  a  wound 
in  a  dog,  the  animal  died  in  twenty-four  hours,  and  the  stomach 
was  found  to  be  considerably  inflamed. 

I  repeated  this  experiment  several  times,  taking  the  precaution 
always  of  applying  a  bandage  to  prevent  the  animal  licking  the 
wound.  The  result  was,  that  the  inflammation  of  the  stomach  was 
commonly  more  violent  and  more  immediate  than  when  the  poison 
was  administered  internally,  and  that  it  preceded  any  appearance 
of  inflammation  of  the  wound.*  Some  experiments  are  already 
before  the  public  which  led  me  to  conclude  that  vegetable  poisons, 
when  applied  to  wounded  surfaces,  affect  the  system  by  passing 
into  the  circulation  through  the  divided  veins.  From  this  analogy, 
and  from  all  the  circumstances  just  mentioned,  it  may  be  inferred 
that  arsenic,  in  whatever  way  it  is  administered,  does  not  produce 
its  effects  even  on  the  stomach  until  it  is  carried  into  the  blood. 

But  the  blood  is  not  necessary  to  life,  except  so  far  as  a  con- 
stant supply  of  it  in  its  healthy  state  is  necessary  for  the  mainte- 
nance of  the  functions  of  the  vital  organs.  The  next  object  of 
inquiry  therefore  is,  when  arsenic  has  entered  the  circulation,  on 
what  organs  does  it  operate  so  as  to  occasion  death  ? 

When  arsenic  is  applied  to  an  ulcerated  surface,  it  produces  a 
slough,  not  by  acting  chemically,  like  caustics  in  general,  but  by 
destroying  the  vitality  of  the  part  to  which  it  is  applied,  inde- 
pendently of  chemical  action.  This  led  me  at  first  to  suppose 
that,  when  arsenic  has  passed  into  the  circulation,  death  is  the 
consequence,  not  so  much  of  the  poison  disturbing  the  functions 
of  any  particular  organ,  as  of  its  destroying  at  once  the  vitality  of 
every  part  of  the  system.     The  following  circiunstances,  however, 

•  Since  the  greater  part  of  my  experiments  on  this  subject  were  made,  I  have 
seen  an  account  of  an  inaugural  Dissertation  on  the  Effects  of  Arsenic,  by 
Dr.  Jaeger  of  Stutgard.  Dr.  Jaeger  has  come  to  conclusions  similar  to  those 
above  stated,  that  in  an  animal  killed  by  arsenic,  the  inflammation  of  the 
stomach  is  not  the  cause  of  death,  and  that  the  poison  does  not  produce  its  fatal 
effects  imtil  it  has  entered  the  circulation.  I  have  to  regret  that  I  have  had  no 
opportunity  of  seeing  the  original  of  this  dissertation. 
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fleem  to  show  that  this  opinion  m  erroneous.  In  an  animal  nnder 
tlie  full  iiifiuetice  of  arsenic,  even  to  tlie  instant  of  death,  some  of 
the  iiecretioiis,  as  those  of  the  kidneys,  stomaeh^  and  intestines, 
continue  to  take  place  in  large  quantity;  and  the  musclet  are 
capable  of  being  excit^?d  aft^r  death  to  distinct  and  powerful 
contractions  by  means  of  the  voltaic  battery* 

Exp*  3,  Seven  grains  of  the  white  oxide  of  arsenic  were  applied 
to  a  wound  in  the  back  of  a  rabbit* 

In  a  few  minutes  he  was  languid,  and  the  respirations  were 
email  and  frequent.  The  pidse  was  feeble,  and  after  a  little  time 
could  not  be  felt.  The  hind  legs  became  paralysed.*  He  grew 
iusensible,  and  lay  motionless,  but  with  occasional  convulsionsw 
At  the  end  of  53  minutes  from  the  time  of  the  arsenic  being 
applied,  he  was  apparontly  dead ;  but  on  opening  the  tlmrax,  the 
heart  was  found  still  acting,  though  very  slowly  and  feebly.  A 
tube  was  introduced  into  the  trachea,  and  the  lungs  were  artificially 
inflated ;  but  this  appeared  to  have  no  effect  in  prolonging  the 
heart's  action.  On  dissection,  the  inner  membrane  of  the  stomach 
was  found  slightly  inflamed. 

Exp,  4,  Two  drachms  of  ars^niae  acid,  dissolved  in  six  ounces  of 
water,  were  injected  into  tlie  stomach  of  a  dog  by  means  of  a  tube 
of  ehistic  gum^  passed  down  the  cesophagus.  In  3  minutes  he 
vomited  a  small  quantity  of  mucus;  and  this  occurred  again 
several  times.  The  pulse  became  less  frequent,  and  occasionally 
intermitted.  At  the  end  of  35  minutes,  the  hind  legs  were 
paralysed,  and  he  lay  in  a  half-sensible  state,  At  the  end  of  45 
minutes  he  was  less  sensible,  the  pupils  of  the  eyes  were  dilated, 
the  pulse  had  fallen  frum  140  to  70  in  a  minute,  and  the  inter- 


*  I  have  observed  that  where  the  functions  of  tliehTaiJi  are  dietnrbed,  paralysis 
ftrst  tdtes  pliict*  in  the  mueclea  of  the  Mud  leg» ;  afterwBJidB  in  tboao  of  the 
trunk  and  fore  lega  j  aod  last  of  ftU  in  the  musclea  of  the  ears  and  fft^e.  The&e 
faclfi  seem  to  show  that  the  inftuence  of  llie  brain,  like  that  of  the  lieart,  U  not 
propajrured  with  the  same  facility  to  the  di^tatit  m  to  the  near  or^fiins  \  and  this 
is  further  coafinned  hy  cases  of  diMt*ase  which  occtt^ioniiUy  occurj  in  which 
ftlthoujjrh  the  pnralyais  h  contioedto  the  lower  hiilf  of  thi-  hody,  the  morhidftp- 
pimrujeei!  met  with  on  di*&ectioit  are  confined  to  the  hrain. 
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missioiis  were  frequent.  After  this  he  became  quite  insensiblej 
convukions  took  place^  and,  at  the  end  of  50  minntes  from  the 
heginniiig  of  the  experiment,  he  died. 

On  opening  the  thorax  immediately  after  death,  tremulous  con- 
tractions of  the  heart  were  observed ;  but  not  sufficient  to  maintain 
the  circulation.  The  stomach  and  intestines  contained  a  lar^^e 
q  nan  tit  J  of  mucous  fluids  and  their  internal  membrane  was  highly 
iafiamed. 

These  experiments  were  repeated,  and  the  results,  in  all  essential 
circumstances^  were  the  same.  The  symptoms  produced  were; 
L  Paralysis  of  the  hind  legs^  and  afterwards  of  the  other  paits  of 
the  body ;  convulsions ;  dilatation  of  the  pupils  of  the  eyes ;  in- 
sensibility :  all  of  which  indicate  disturbance  of  the  functions  of 
the  brain.  2.  A  feeble,  slow,  intermitting  pulse,  indicating  dis- 
turbance of  tiie  functions  of  the  heart.  \\Tiere  the  heart  haa 
continued  to  act  after  apparent  death,  I  have  never,  in  any  one 
inBtanee^  been  able  to  prolong  its  action  by  means  of  artiiicial 
respiration,  3,  Pain  in  the  region  of  the  abdomen ;  preternatm-al 
secretion  of  mucus  from  the  alimentary  canal  ^  sickness  and 
vomiting  in  those  animals  which  are  capable  of  vomiting ;  symp-- 
toms  which  arise  from  the  action  of  the  poison  on  the  stomach 
and  intestines.  There  is  no  difference  in  the  effects  of  arsenic, 
whetlier  it  is  employed  in  the  form  of  oxide,  or  of  arseniac  acid, 
except  that  the  lattei'  is  a  more  active  preparation*  \\Tien  arsenic 
is  applied  to  a  wound ^  the  symptoms  take  place  sooner  than  when 
it  is  given  internally ;  but  their  nature  is  the  same. 

The  symptoms  produced  by  arsenic  may  be  referred  to  the 
influence  of  the  poison  on  the  nervous  system,  the  heart,*  and  the 

•  When  I  say  tbat  a  jioison  acts  on  the  heart,  I  do  Dot  mean  to  hnply  that  it 
HGCftSfiaifily  uiust  act  directly  on  the  rnuiseular  fibres  of  that  organ.  It  h  highly 
pmhtible,  that  tLe  beart  m  &\\mUsl  only  through  the  medium  of  itfi  nerves ;  but 
the  ftfi(M:tion  of  the  heart  i^  so  far  iDdt-pt^ndeiit  of  the  affection  of  the  aer\^ous 
flystem  gtinerallY,  that  the  ciraulation  uiny  c^aae,  althoiigb  the  functiona  of  the 
hram  «re  not  fiuspfnuWd,  ntvl  the  fnnctions  of  the  hrain  njai'  be  wholly  m^- 
pt^ndt-d  with*>ut  tlie  eireulatioii  beiiij^  at  all  dii?turl)ed.  In  proof  of  the  thi?t  of 
these  prcjposjtion.%  I  may  refer  to  my  fonnor  esptrimeiit^  on  the  upas  aatiar^  in 
whieh  the  seudihihty  of  the  atuiual  continued  to  the  very  tmtoat  of  death  ^  and 
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alimentary  canal.     As  of  these  the  two  former  only  are  concerned " 
io  thoEe  functions  which  are  directly  necessary  to  lifej  and  as  the 
alimentary  canal  is  often  affected  only  in  a  slight  degrees  we  must 
consider  the  affection  of  the  heart  and  nervous  system  a^  being  the 
immediate  cause  of  death. 

In  every  experiment  which  I  have  made  with  arsenic  there  were 
evident  marks  of  the  influence  of  the  poison  on  all  the  organs 
which  have  been  mentioned ;  but  they  were  not  in  all  cases  affect-ed 
in  the  same  relative  degree.  In  the  dog,  the  affection  of  the 
heart  appeared  to  predominate  over  that  of  the  brain ;  and  on 
examining  the  thorax,  immediat^fly  after  death,  this  organ  was 
found  to  have  ceased  acting,  and  in  a  distended  state.  In  the 
rabbit  J  the  affection  of  the  brain  appeared  to  predominate  over 
that  of  the  heart,  and  the  latter  was  usually  found  acting  feebly, 
after  the  functiona  of  the  brain  had  entirely  ceased.  In  the 
rabbit,  the  effects  produced  by  the  arsenic  on  the  stomach  and 
intestines  were  usually  less  marked  than  in  carnivorous  animals. 

The  actitm  of  arsenic  on  the  system  is  less  simple  than  that  of 
the  majority  of  vegetable  poisons.  As  it  acts  on  different  organs,^ 
it  occasions  different  orders  of  symptoms,  and  as  the  affection 
of  one  or  another  organ  predominates,  so  there  is  some  variety 
in  the  symptoms  produced  even  in  individual  animals  of  the  same 
species, 

In  animals  killed  by  arsenic,  the  blood  is  usually  found  fluid  in  ' 
the  heart  and  vessels  after  death ;  but  otherwise  ail  the  morbid 
appearances  met  with  on  dissection  are  confined  to  the  stomach 
and  intestines.     As  this  is  the  case,  and  as  the  affection  of  these  I 
organs  is,  in  many  respects,  very  remarkable,  I  shall  mention  the 
result  of  my  observations  on  ttiis  subject. 

In  many  cases  where  dqith  takes  place,  there  is  only  a  very 
slight  degree  of  inflammation  of  the  aUmontary  canal :  in  other  I 
cases  the  inflammation  is  considerable.     It  generally  begins  very 


resplratioii,  which  t&  under  the  influence  of  the  brain,  conthiued  eveti  ttfter  the 
heart  had  ceased  to  act.  In  proof  of  the  second,  I  maj  refer,  among  many 
otheiS)  la  the  exptsriiuenttf  dtrtdled  in  the  Urooninu  Lecture  for  1810. 
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soon  after  the  poison  is  administered,  and  is  greater  or  less 
according  to  the  time  which  elapses  before  the  animal  dies.  Under 
the  same  circumstances,  it  is,  as  I  have  already  observed,  less  in 
rabbits  than  in  carnivorous  animals.  The  inflammation  is  greatest 
in  the  stomach  and  intestines ;  but  it  usually  extends  also  over  the 
whole  intestine.  I  have  never  observed  inflammation  of  the 
oesophagus.  It  ie  greater  in  degree  and  more  speedy  in  taking 
place,  when  arsenic  is  applied  to  a  wound  than  when  it  is  taken 
into  the  stomach.  The  inflamed  parts  are  in  general  imiversally 
red,  at  other  times  they  are  red  only  in  spots.  The  principal 
vessels  leading  to  the  stomach  and  intestines  are  much  dilated, 
and  turgid  with  blood ;  but  the  inflammation  is  usually  confined 
to  the  mucous  membrane  of  these  viscera,  which  assumes  a  florid 
red  colour,  becomes  soft  and  pulpy,  and  is  separable  without  much 
difficulty  from  the  cellular  coat,  the  latter  presenting  its  natural 
appearance.  In  some  instances,  there  are  small  spots  of  extrava- 
sated  blood  on  the  inner  surface  of  the  mucous  membrane,  or  imme- 
diately beneath  it,  and  this  occurs  independently  of  vomiting.  I 
have  never,  in  any  of  my  experiments,  found  ulceration  or  sloughing 
of  the  stomach  or  intestine ;  but  if  the  animal  survives  for  a 
certain  length  of  time,  after  the  inflammation  has  begun,  it  is 
reasonable  to  conclude  that  it  may  terminate  in  one  or  other  of 
these  ways. 

I  am  disposed  to  believe  that  sloughing  is  very  seldom,  if  ever, 
the  direct  consequence  of  the  application  of  arsenic  to  the  stomach 
or  intestines.  Arsenic  applied  to  an  ulcer  will  occasion  a  slough ; 
but  its  action  in  doing  this  is  very  slow.  When  I  have  applied  the 
white  oxide  of  arsenic  to  a  wound,  though  the  animal  has  some- 
times lived  three  or  four  hours  afterwards,  and  though  violent  in- 
flammation has  taken  place  in  the  stomach  and  intestines,  I  have 
never  seen  any  preternatural  appearance  in  tlie  part  to  which  it 
was  applied,  except  a  slight  cff*usion  of  serum  into  the  cellular 
membrane.  The  very  copious  secretion  of  mucus  and  watery 
fluid  which  arsenic  speedily  produces  from  the  stomach  and 
intestines,  separates  it  from  actual  contact  with  the  inner  surface 
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^'t  i^v.M*  ^'i;;.mA,  v'vv'ii  tlioui^h  taken  in  large  quantity  and  in  sub- 
•»i.iMv\',  .uivl.  Ml  inuiiKils  which  arc  capable  of  vomiting,  hj  much 
ih»'  i^uMU-i  |»ait  is  I'tjivtod  from  the  stomach  very  soon  Jifter  it  has 
Ik  t  II  Liki'ii  111.  Ilrnoo,  thoiigli  a  few  particles  of  arsenic  arc 
M»jmitmi\i  tv'uihl  rntangled  in  the  mucus,  or  in  the  coaguhim  of 
r\iia\.ivti»d  hUnul,  anil  adhering  to  the  inner  surface  of  tlie 
r.ii»m.u'li,  I  h;i\r  nrviT  scon  it  in  such  a  quantity  as  might  be 
:.u|i|i.»..r.l  ia|».ibK»  i»f  destroying  tlic  vitality  of  the  parts  with  which 
It  \\(i\\  liriMi  ill  contact.  In  one  instance,  where  a  dog  had 
iiw.illi'Wtil  u  l.nx«*  ijiiantity  of  arsenic  in  substance,  a  brown  spot, 
iiliiMii  an  iiii  ti  in  diameter,  was  observed  after  death  on  the  inner 
fiuil.he  *i|'  (hit  ciiidiac  extremity  of  the  stomach,  having  so  much 
i>l  lhi«  .i|i|iearn!ice  of  a  Hhuigh,  that  at  first  I  had  no  doubt  of  it 
lnMiv;  nil ;  bill  on  e\amin:itlon,  this  proved  to  be  only  a  thin  layer  of 
d.oK  «M|.«nie4lcoiigiilum«»f  blood,  ailhcring  very  firmly  to  the  surface 
ol  llie  nnu'onH  inembran<»,  and  having  a  few  particles  of  arsenic 
viil  »n.',li'd  in  il.  On  removing  this,  the  mucous  membrane  still 
tp|ii  Mil  .1  i>l  a  diirk  colour;  but  this  also  was  found  to  arise  from 
■\  \\i\\\  l;i\ei  ol  coa;.Milum  of  blood  between  it  and  the  cellular  coat^ 
V\w  n\uvoiu  ineiiibrane  itself  was  inflamed;  but  otherwise  in  a 
is^^M-d  .it.il*'.  I  have  nbMeived  a  similar  appearance,  but  occupy- 
uv,;  4  liM4  e\l<<nl  of  mirlace,  si'veral  times.  In  the  Huntorian 
\i^^-x\\m  UiiMi'  11  a  hiiniMii  slom.'H'h,  which  was  preserved  to  show 
w'  i;  w  \»  ^vH'idiMed  mm  a  hhni^^h  produced  by  the  action  of  arsenic. 
\V.v  x\»»*^^"*»»M  *hi'i  preparation,  I  found  that  the  dark-coloured 
.^^  ■..  \\U\Nh  \\^\\\  been  Miipposi-d  to  Im^  a  shmgh,  was  precisely  of 
,   ,  ^k^K»v  \\.^\\ue  with  tliiil  jiiHt  described. 

\   'wvy.;*\    \|ie  alt'eclioii   of   thi'  stomach   and   intestines    from 

.x'j-.v  \*  Uv*\   \ho  cau'.e  ol"  death,  lunh'r  ordinary  circumstances, 

A   vv^.^K'^^VV  U»  oouolude,  that    it  may  be  s«)  in  some  instances, 

-J,    %..  •.•.*l  MUMXtvi  Ihe  elVects  produced  on  the  organs  more 

..  ...s^*.v.>   *^^^^xvu\  t»»  hie.     Mr.  Henry  Karle  informed  me  of 

■.■.,, *sN*   \  %SuK  thiN  appeared  to  b«'  the  case.     A  woman  in 

>^^    >;^    ^ *x  Usv^l^ud.  wh»»  had  taken  arsenic,  recovered  of 

4v  ^v^ssJis^v  xx.ui»<.Ni\uk  Uit  diiMJ  at  the  end  of  four  or  five  days. 
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On  examination  after  death,  extensive  ulcerations  were  found  of 
the  mucous  membrane  of  the  stomach  and  intestines,  which  we 
can  hardly  doubt  to  have  been  the  cause  of  death. 

It  is  an  important  matter  of  inquiry,  as  connected  with  judicial 
medicine,  how  far  may  the  examination  of  the  body,  after  death, 
enable  us  to  decide,  whether  an  animal  has  died  of  the  effects  of 
arsenic?  On  this  subject,  however,  I  have  only  a  few  remarks 
to  make. 

The  inflammation  from  arsenic,  occupying  in  general  the  whole 
of  the  stomach  and  intestine,  is  more  extensive  than  that  from  any 
other  poison  with  which  I  am  acquainted.  It  does  not,  as  I  have 
already  stated,  affect  the  pharynx  or  oesophagus,  and  this  circum- 
stance distinguishes  it  from  the  inflammation  occasioned  by  the 
actual  contact  of  irritating  applications. 

In  my  experiments  I  have  not  obtained  much  informution  from 
the  examination  of  the  contents  of  the  stomach  after  death.  When 
arsenic  has  been  taken  in  substance,  small  particles  of  it  are 
frequently  found  entangled  in  the  mucus,  or  in  the  extravasated 
blood ;  but  where  this  was  not  the  case,  I  have  never  known,  in 
an  animal  capable  of  vomiting,  that  arsenic  could  be  detected  in 
the  stomach  afterwards.  As  some  substances,  when  taken  in- 
ternally, are  separated  from  the  blood  very  soon  afterwards  with 
the  urine,  I  thought  it  probable  that  arsenic  might  be  separated 
with  the  urine  also ;  but  Mr.  Brande  (to  whom  I  am  indebted  for 
assistance  on  the  present,  as  I  have  been  on  many  other  occasions) 
could  never  detect  the  smallest  trace  of  arsenic  in  it.* 

IV.  Eosperimenta  with  tlie  Muriate  of  Barytea, 

When  barytes  is  taken  into  the  stomach,  or  applied  to  a  wound, 
it  is  capable  of  destroying  life ;  but  when  in  its  uncombined  state, 
its  action  is  very  slow.  The  muriate  of  barytes,  whicli  is  much 
more  soluble  than  the  pure  earth,  is  (probably  on  this  account)  a 
much  more  active  poison. 

Exp,  5.  Ten  grains  of  muriate  of  barytes  rubbed  very  fine,  and 
•  See  Additional  Note  H,  p.  88. 
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moistened  with  two  drops  of  water,  were  applied  to  two  wounds 
in  the  thigh  and  side  of  a  rabbit.  In  4  minutes  he  was  evi- 
dently under  the  influence  of  the  poison.  In  a  short  time  he 
became  giddy :  then  his  hind  legs  were  paralysed ;  and  he  gradu- 
ally fell  into  a  state  of  insensibility,  with  dilated  pupils,  and  lay 
in  general  motionless,  but  with  occasional  convulsions.  The  pulse 
beat  150  in  a  minute,  but  feebly,  and  it  occasionally  intermitted. 
He  was  apparently  dead  in  20  minutes  from  the  time  of  the  ap- 
plication of  the  poison ;  but  on  opening  the  chest,  the  heart  was 
found  BtlU  acting,  and  nearly  3  minutes  elapsed  before  its  action 
had  entirely  ceased. 

A',r/»,  (i.  An  ounce  and  a  half  of  saturated  solution  of  muriate  of 
baryttJS  was  injected  into  the  stomach  of  a  full-grown  cat,  by 
luuuUM  of  an  elastic  gum  tube.  In  a  few  minutes  it  operated  as 
an  emetic.  The  animal  became  giddy,  afterwards  insensible,  and 
lay  with  (lilat43(l  pupils  in  general  motionless,  but  with  occasional 
oouvuUlonH,  At  the  end  of  65  minutes  from  the  beginning  of  the 
i\^|mriiiinnt,  he  was  apparently  dead;  but  the  heart  was  still  felt 
through  the  ribs,  acting  100  times  in  a  minute.  A  tube  was  in- 
Uhu\\uhmI  Into  the  trachea,  and  the  lungs  were  inflated  about  36 
UuuMi  in  a  mlnut^j;  but  the  pulse  sunk  notwithstanding,  and  at 
\\\\>^  s^\\\\  of  7  niinules  the  circulation  had  entirely  ceased. 

V\\^U  iUiMie  experinients,  I  was  led  to  conclude,  that  the  princi- 
|^i4\  wUsm  i»f  t  he  muriate  of  barytes  is  on  the  brain ;  but,  in  the  first 
^Us*  ^K^U\MVW»*  feehhrnnd  intermitting;  in  the  second,  although  the 
«4vlfKilvUi  ^^Mkpirutlnn  was  made  with  the  greatest  care,  the  circula- 
Vivsu  wwUi  Uv»i  hi»  maintain(!(l  longer  than  a  few  minutes.  These 
vJ^wuuuUws^  UhI  me  to  sunpect  that,  although  this  poison  operates 
^4iUvViKvl^\  vvu  the  brain,  it  operates  in  some  degree  on  the  heart 
-Uhvs  If'UvUuvv  experin»euts  confirmed  this  suspicion.  In  some 
v'i  Ukju  ibv^  ^uUo  mum  b«»came  so  feeble  that  it  could  be  scarcely 
iv:\  ,  wkI  Uj*  iuUu^mi»aiona  were  more  frequent;  but  in  all  cases 
«a  !iv\vu  vvuuuuv^l  to  act  after  respiration  had  ceased;  and  the 
^v,.m4vu»u  oi  Uic  tuuclioua  of  the  brain  was  therefore  always  the 
uui4uvlu^iv  vau.n^  v»f  vlciith.     When  I  employed  artificial  respira- 
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tion,  after  death  had  apparently  taken  place,  I  seldom  was  able  to 
prolong  the  heart's  action  beyond  a  few  minutes.  In  one  case 
only  it  was  maintained  for  three  quarters  of  an  hour.  I  never  by 
these  means  succeeded  in  restoring  the  animal  to  life,  although 
the  experiments  were  made  with  the  greatest  care  and  in  a  warm 
temperature.  In  some  instances,  after  the  artificial  respiration 
had  been  kept  up  for  some  time,  there  were  signs  of  the  functions 
of  the  brain  being  in  some  degree  restored ;  but  the  pulse,  not- 
withstanding, continued  to  diminish  in  strength  and  frequency, 
and  ultimately  ceased.  I  shall  detail  one  of  these  experiments, 
as  it  serves  to  illustrate  the  double  action  of  this  poison  on  the 
nervous  and  vascular  systems. 

Eocfp,  7.  Some  muriate  of  barytes  was  applied  to  a  wound  in  the 
side  of  a  rabbit.  The  usual  symptoms  took  place,  and  at  the  end 
of  an  hour  the  animal  was  apparently  dead ;  but  the  heart  still 
continued  to  contract.  He  was  placed  in  a  temperature  of  80% 
and  a  tube  being  introduced  into  the  nostril,  the  limgs  were  arti* 
ficially  inflated  about  36  times  in  a  minute. 

When  the  artificial  respiration  had  been  maintained  for  4 
minutes,  he  appeared  to  be  recovering ;  he  breathed  voluntarily 
100  times  in  a  minute,  and  showed  signs  of  sensibility.  The  arti- 
ficial respiration  was  discontinued.  The  voluntary  respiration 
continued  about  9  minutes,  when  it  had  ceased,  and  the  animal 
was  again  apparently  dead ;  but  the  pulse  continued  strong  and 
frequent.  The  lungs  were  again  artificially  inflated.  At  the  end 
of  4  minutes  the  animal  once  more  breathed  voluntarily  100 
times  in  a  minute,  and  repeatedly  moved  his  limbs  and  eyelids. 
The  pulse  became  slower  and  more  feeble. 

In  a  few  minutes  the  voluntary  respiration  again  ceased,  and  the 
artificial  respiration  was  resumed.  The  pulse  had  fallen  to  100, 
and  was  feeble.  The  animal  again  breathed  voluntarily;  but  he 
ceased  to  do  so  at  the  end  of  5  minutes.  The  lungs  were  in- 
flated as  before ;  but  he  did  not  give  any  sign  of  life,  nor  was  the 
pulse  felt  afterwards.  On  opening  the  thorax,  the  heart  was 
found  to  have  entirely  ceased  acting. 
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A  probe  having  been  introducod  into  tbe  substance  of  the  spinal 
chord,  it  was  found  that  by  nioants  of  tbe  voltaic  batt^sry,  powerfial 
contractions  might  be  excited,  not  only  of  the  voluntary  mnselee, 
but  also  of  the  heart  and  intestines  ]  from  which  it  may  be  inferred, 
that  tbe  muriate  of  baryte^t,  like  arsenic,  affects  tbe  circulation  by 
rendering  the  heart  insenBible  to  t lie  usual  stimulus,  and  not  by 
destroying  altogetber  the  power  of  muscular  contraction. 

Tbe  muriate  of  barytes  affects  tbe  stomach,  but  in  a  less  degree 
than  arsenic*  It  operates  as  an  emetic  in  animals  that  are  capa- 
ble of  vomiting;  but  sooner  when  taken  internally,  than  when 
applied  to  a  wound.  In  general,  but  not  constantly,  there  are 
marks  of  inflammation  of  the  inner  membrane  of  the  stomach,  but 
not  of  tbe  intestine.  In  many  instances  there  is  a  thin  layer  of 
dark-coloured  coagiilum  of  blood  lining  the  whole  inner  surface  of 
the  stomach,  and  adliering  very  closely  to  it,  so  as  to  have  a  good 
deal  of  the  appearance  of  a  slough  |  and  this  is  independent  of 
vomiting,  as,  where  I  met  with  it,  it  occurred  in  rabbits, 

Tlie  same  circumstances^  from  which  it  may  be  inferred  that 
arsenic  does  not  produce  its  deleterious  effects  until  it  has  passed 
into  the  same  circulation,  lead  also  to  that  conclusion  with  regard 
to  the  muriate  of  barytes, 

V,  On  the  Effects  of  the  E^iiutic  TaTtan 

The   effects  of  the  emetic  tartar  so  much  resemble  those  of 
arsenic  and  of  muriate  of  barytes  in  a^sential  circumstances^  thatl 
it  would  be  needless  to  enter  into  a  detail  of  the  individual  expe-^ 
fiments  made  witli  this  poison. 

%Mien  applied  to  a  wound  in  animals^  which  are  capable  of 
vomiting,  it  usually,  but  not  constantly,  operates  very  speedily  as 
an  emetic;  otherwise,  I  have  found  no  material  difference  in  tbe 
symptoms  produced  in  tbe  different  species  of  animals  which  I 
have  been  in  tbe  habit  of  employing  as  the  subjects  of  experiment. 
The  symptoms  are  paralysis,  drowssiness,  and  at  last  complete  in- 
sensibility; the  pulee  becomes  feeble;  tbe  heart  continues  to  act 
after  apparent  death  j  its  action  may  be  maintained  by  means  of 
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artificial  respiration,  but  never  for  a  longer  period  than  a  few 
minutes :  so  that  it  appears  that  this  poison  acts  on  the  heart  as 
well  as  on  the  brain ;  but  that  its  principal  action  is  on  the  latter. 
Both  the  voluntary  and  involuntary  muscles  may  be  made  to  con- 
tract after  death,  by  means  of  voltaic  electricity.  The  stomach 
sometimes  bears  the  marks  of  inflammation ;  but  at  other  times  it 
has  its  natural  appearance.  I  have  never  seen  any  appearance  of 
inflammation  of  the  intestines.  The  length  of  time  which  elapses 
from  the  application  of  the  poison  to  the  death  of  the  animal 
varies.  In  some  instances,  it  is  not  more  than  three  quarters  of 
an  hour ;  but  in  others,  it  is  two  or  three  hours,  or  even  longer. 

When  a  solution  of  emetic  tartar  was  injected  into  the  stomach 
of  a  rabbit,  the  same  symptoms  took  place  as  when  it  was  applied 
to  a  woimd. 

VI.  On  the  Effects  of  the  Coi^oaive  Suhlvmate. 

When  this  poison  is  taken  internally  in  very  small  and  repeated 
doses,  it  is  absorbed  into  the  circulation,  and  produces  on  the  sys- 
tem those  peculiar  effects  which  are  produced  by  other  preparations 
of  mercury.  If  it  passes  into  the  circulation  in  larger  quantity,  it 
excites  inflammation^  of  some  part  of  the  alimentary  canal,  the 
termination  of  which  may  vary  accordingly  as  it  exists  in  a  greater 
or  less  degree.  When  taken  in  a  larger  quantity  still,  it  occasions 
death  in  a  very  short  space  of  time.  I  had  found,  that  if  applied 
to  a  woimded  sur&ce,  it  produced  a  slough  of  the  part  to  which  it 
was  applied,  without  occasioning  any  afi'ection  of  the  general  sys- 
tem. This  led  me  to  conclude  that  the  effects  of  it,  taken  inter- 
nally, and  in  a  large  quantity,  depend  on  its  local  action  on  the 
stomach,  and  that  they  are  not  connected  with  the  absorption  of 
it  into  the  circulation.  The  following  experiments  appear  to 
confirm  this  opinion. 

Exp.  8.  Six  grains  of  corrosive  sublimate,  dissolved  in  six 
drachms  of  distilled  water,  were  injected  into  the  stomach  of  a 
rabbit,  by  means  of  an  elastic  gum  tube.  No  immediate  symp- 
toms followed  the  injection ;  the  animal  made  no  expression  of 
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pain ;  but  in  three  noinutes  be  became  insensible ;  was  eonvnked ; 
and  in  four  minutes  and  a  half  from  tbe  time  of  the  injectioa 
being  made  he  died*  Tremulous  contractione  of  the  voluntary 
muscles  continued  for  some  time  afterwards.  On  openmg  the 
thorax,  the  he^rt  wa3  found  t^  have  entirely  ceased  acting,  and  the 
blood  in  tbe  cavities  of  the  left  side  was  of  a  scarlet  colour.  The 
stomach  was  much  distended.  The  pyloric  and  cardiac  portions 
were  separated  from  each  other  by  a  strong  muscular  contraction^ 
Tbe  contents  of  tbe  former  were  firm  and  soUd,  and  in  every 
respect  resembled  the  usual  contents  of  the  stomach ;  while  those 
of  the  cardiac  portion  consisted  of  the  food  of  the  animal  much 
diluted  by  fluid;  so  that  the  solution  which  had  been  injected, 
appeared  to  be  confined  to  the  cardiac  portion  of  the  stomachj  and 
to  be  prevented  entering  the  pyloric  portion  by  the  muscular  cen* 
traction  in  the  centre. 

In  tbe  pyloric  portion  of  tbe  stomach  the  mucous  membrane 
bad  its  natural  appearance ;  but  in  the  cardiac  portion  it  was  of  a 
dark  grey  colour,  was  readily  torn,  and  peeled  offj  and  in  some 
parts  its  texture  was  completely  destroyed,  so  that  it  appeared  like 
a  pulp,  on  removing  which  the  muscular  and  peritons&al  coata 
were  exposed. 

The  repetition  of  the  experiment  w^  attended  with  similar 
results*  The  alteration  of  the  textiu-e  of  the  internal  membrane 
was  evidently  occasioned  liy  its  having  been  chemically  acted  on 
by  the  corrosive  sublimate  injected  into  it  When  the  injection 
is  made  into  the  stomach  of  a  dead  rabbity  precisely  the  same 
effects  ^e  produced,  except  that,  as  the  middle  contraction  is  here 
wanting,  the  appearances  are  not  confined  in  the  same  degree  to 
the  cardiac  pordon. 

Es^  9,  A  scruple  of  corrosive  sublimate,  dissolved  in  six 
drachma  of  distilled  water,  was  injected  into  the  stomach  of  a 
full-grown  cat,  For  the  first  five  minutes  no  symptoms  were  pro- 
duced.  After  this  the  poison  operated  twice  as  an  emetic-  The 
animal  was  restless  and  excited,  then  gradually  became  insensible, 
and  lay  on  one  side  motionless,  with  the  pupils  of  the  eyes  dilated. 
The  respiration  was  laboriouj^^  and  the  pulse  could  not  be  felt* 
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Twenty-five  minutes  after  the  poison  had  been  injected,  there  was 
a  convulsiye  action  of  the  voluntary  muscles,  and  death  immedi- 
ately ensued.  On  opening  the  thorax  immediately  afterwards,  the 
heart  was  seen  still  contracting,  but  very  feebly. 

The  stomach  was  found  perfectly  empty  and  contracted.  The 
mucous  membrane  was  everywhere  of  a  dark  grey  colour.  It  had 
lost  its  natural  texture,  and  was  readily  torn  and  separated  from 
the  muscular  coat.  The  internal  membrane  of  the  duodenum  had 
a  similar  appearance,  but  in  a  less  degree,  for  nearly  three  inches 
from  the  pylorus.  In  the  situation  of  the  pylorus,  the  effects  of 
the  poison  were  less  apparent  than  elsewhere. 

The  peculiar  state  of  the  internal  membrane  of  the  stomach,  in 
this  experiment  as  well  as  in  the  last,  appears  to  have  been  occa- 
sioned by  the  chemical  action  of  the  poison  on  it.  When  I  in- 
jected a  solution  of  corrosive  sublimate  into  the  stomach  of  a  dead 
cat,  and  retained  it  there  for  a  few  minutes,  a  similar  alteration  of 
ihe  texture  of  the  internal  membrane  took  place ;  but  it  assimied 
a  lighter  grey  colour.  The  difference  of  coloxur  may  be  explained 
by  the  vessels  in  the  one  case  having  been  empty,  and  in  the  other 
case  having  been  distended  with  blood  at  the  time  of  the  injection 
being  made. 

The  destruction  of  the  substance  of  the  internal  membrane  of 
the  stomach  precludes  the  idea  of  the  poison  having  been  absorbed 
into  the  circulation.  We  must  conclude  that  death  was  the  conse- 
quence of  the  chemical  action  of  the  poison  on  the  stomach.  This 
organ,  however,  is  not  directly  necessary  to  life,  since  its  functions, 
under  certain  circumstances,  are  suspended  for  hours,  or  even  for 
days,  without  death  being  produced.  Although  the  stomach  was 
the  part  primarily  affected,  the  immediate  cause  of  death  must  be 
looked  for  in  the  cessation  of  the  functions  of  one  or  more  of 
those  organs  whose  constant  action  is  necessary  to  life.  From  the 
scarlet  colour  of  the  blood  in  the  left  side  of  the  heart,  in  the  ex- 
periment on  the  rabbit,  we  may  conclude  that  the  functions  of  the 
lungs  were  not  affected ;  but  the  affection  of  the  heart  and  brain 
is  proved  by  the  convulsions,  the  insensibility,  the  affection  of  the 
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pulse  in  both  esperimentSi  and  the  sudden  cessation  of  the  heart's 
action  in  the  first,  and  we  may  therefore  be  justified  in  conclud- 
ingj  that  the  immediate  cause  of  death  was  in  both  of  these 
orgiiue.  As  the  effects  produced  appear  to  have  been  inde- 
pendent of  absorption,  we  may  presume  that  the  heart,  as  weU  as 
the  brain,  was  acted  on  through  the  medium  of  the  nerves* 

That  a  §udden  and  \dolent  injury  of  the  stomach  should  be 
capable  of  thus  speedily  proving  fatal  is  not  surprising,  when  we 
consider  the  powerful  sympathy  between  it  and  the  organs  on 
which  life  more  immediately  depends,  and  the  existence  of  which 
many  circumstances  in  disease  daily  demonstrate  to  us, 

VII,  Co7iduswn, 
The  facts  which  have  been  stated  appear  to  lead  to  the  follow- 
ing conclusions  respecting   the  action   of  the  mineral  poisons, 
which  were  employed  in  the  foregoing  experiments* 

1.  Arsenic,  the  emetic  tartar,  and  the  muriate  of  barytes  do  not 
produce  their  deleterious  effects  until  they  have  passed  into  the 
circulation. 

2.  All  of  these  poisons  occasion  disorder  of  the  fimctions  of  the 
heart,  brain,  and  alimentary  canal ;  but  they  do  not  all  affect 
these  organs  in  the  same  relative  degree. 

3.  Arsenic  operates  on  the  alimentary  canal  in  a  greater  degree 
than  either  the  emetic  tartar,  or  the  muriate  of  barytegp  The 
heart  is  affected  more  by  arsenic  than  by  the  emetic  tartar,  and 
more  by  this  last  than  by  the  muriate  of  barytes, 

4*  The  corrosive  sublimate,  when  taken  internally  in  large 
fpiantity,  occasions  death  by  acting  chemically  on  the  mucous 
luembrane  of  the  stomach,  so  as  to  destroy  its  texture;  the  organs 
more  immediately  necessary  to  life  being  affected  in  consecjuence  of 
their  sympathy  with  the  stomach. 

In  making  the  comparison  between  them,  we  may  observe  that 
the  t^ffects  of  mineral  are  less  simple  than  those  of  the  generality 
of  vegtaahle  poisons;  and  it  appears  that  when  once  an  animal  is 
nffected  by  the  former,  there  is  much  less  chance  of  Ma  recovery 
^imn  when  he  is  affected  by  the  latter. 


ADDITIONAL   NOTES. 


Note  A.     Page  26. 

In  the  experiments  related  in  my  two  memoirs  on  the  production  of  animal 
heat,  it  has  been  seen  that  the  animals  in  which  the  circulation  of  the 
blood  was  maintained  by  means  of  artificial  respiration  after  the  removal  of 
the  brain,  or  the  destruction  of  its  functions  by  the  agency  of  a  narcotic 
poison,  cooled  more  rapidly  than  those  in  which  the  circulation  had  en- 
tirely ceased. 

The  general  result  as  to  the  loss  of  heat  in  animals  under  these  circum- 
stances has  been  confirmed  by  the  observations  of  other  experimentalists, 
especially  of  Dr.  Chossat,  M.  Le  Gallois,  and  Dr.  Wilson  Philip.  It  is, 
however,  stated  by  M.  Le  Gallois,  that  in  his  experiments  the  loss  of  heat 
was  not  uniform,  and  that  while  in  some  instances  it  was  greater  in  the 
animal  imder  the  infiuence  of  artificial  respiration  than  in  the  dead  animal, 
in  other  instances  it  was  the  reverse,  the  latter  having  preserved  a  some- 
what higher  temperature  than  the  former. 

I  know  that  my  observations  were  made  with  great  care,  at  the  same 
time  that  they  were  confirmed  by  those  who  assisted  me  on  these  occasions ; 
and  I  do  not  doubt  that  those  of  M.  Le  Gallois  were  equally  correct.  Dr. 
Wilson  Philip  has  pointed  out  what  is  probably  one  cause  of  the  difference 
between  us  in  the  difference  in  the  quantities  of  air  impelled  into  the  lungs. 
In  a  rabbit  in  which  the  lungs  were  inflated  about  30  times  in  a  minute 
(this  being  about  the  ordinary  number  of  respirations  in  a  full-grown  animal 
of  this  species),  the  loss  of  heat  was  greater  than  in  the  dead  rabbit ;  but 
when  the  process  was  repeated  only  12  times  in  a  minute,  the  proportion 
was  reversed,  and  the  dead  animal  cooled  somewhat  faster  than  the  other. 
One  effect  of  the  admission  of  cold  air  into  the  lungs,  whether  by  the 
natural  process  of  respiration,  or  by  respiration  artificially  performed,  must 
be  to  carry  off  from  the  animal  a  certain  portion  of  heat ;  and  this  effect 
must  be  produced  to  a  greater  extent  if,  when  respiration  is  artificially 
performed,  a  larger  quantity  of  cold  air  enters  the  lungs  than  that  which 
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they  receive  under  ordinary  circtimatiinces.  It  ia  difficult  to  estimate  t>ie 
precise  quantity  of  air  which  entem  the  lunga  when  they  are  artificially 
inflated ;  and  I  muat  therefore  admit  that  one  of  the  conduiiiona  which  I 
ventured  to  draw  from  my  experi m en ta— namely,  that  where  tlie  in- 
fluence of  the  brain  is  withdrawn^  no  heat  whatever  h  generated — may 
not  he  strictly  and  rigidly  correct.  The  difference,  however,  in  thia 
respect  between  theae  two  modes  of  respiration,  where  the  experimente  are 
conducted  with  any  degree  of  care,  la  certainly  but  trifling,  and  not  such 
as  will  account  for  the  great  diminution  of  temperature  which  takes 
place.  In  confirmation  of  what  is  now  stated,  I  may  refer  to  the  following 
e:speriment  made  by  Dr.  Choasat.*  Having  perforated  the  cranium  of  a 
dogj  by  means  of  a  small  trephine,  he  made  a  aection  of  the  brain  immedi- 
ately in  front  of  the  Pons  Varolit\  so  as  to  intercept  the  communication  of 
^e  nen^oua  influence  from  tlie  rest  of  tlie  brain  to  the  lost-mentioned 
oi^gan.  The  animal  continued  to  breatlie  by  his  natural  efforts,  the  pulse 
and  respiration  being  for  many  hours  as  frequent  as  under  ordinaiy  cir- 
cumstonces*  Neverthelesa  at  the  end  of  four  hourB  he  had  loat  9*7^ 
(Centigrade)  of  heat ;  while,  in  anotlier  experiment,  a  dog,  a  very  little 
larger,  w^hich  had  been  killed  by  the  diviRlon  of  the  spinal  chord  in  the 
upper  pai't  of  the  neck,  lost  8*8"^  (Centigrade)  in  the  same  period  of  time. 
It  may  be  further  observed,  that  my  experiments  were  all  made  during  the 
warm  weather  of  sunamer,  when  the  cooling  property  of  the  air  must  have 
been  much  leas  than  in  the  cold  season  of  the  year,  and  that,  w^hatever 
might  have  been  the  influence  in  thia  respect  of  the  artificial  respiration  in 
my  first  series  of  experiments,  it  must  have  been  very  trifling  in  mj 
second  series;}  not  only  because  theae  last  experiments  having  been  made 
in  a  close  vessel,  the  cold  air  inspired  must  necessarily  have  been  always 
mixed  with  a  certain  portion  of  the  air  expired  previously,  but  also  because, 
from  the  relative  position  of  the  animal  and  the  aperture  in  the  upright 
portion  of  the  tube,  the  air  drawn  into  the  latter  by  the  elasticity  of  the 
giun-botUej  and  afterwards  impelled  into  tlie  lungs,  must  have  had  com- 
municated to  it  a  large  portion  of  the  heat  which  the  entire  body  of  the 
animal  was  gradually  losing. 

According  to  the  then  received  tbeorj"  of  the  production  of  animal  heat, 
the  loaa  of  heat  in  these  experiments  cannot  be  accounted  for,  except  by 
assuming  that  there  was  a  very  much  smaller  quantity  of  oxygen  consumed, 
and  of  c4irbonic  acid  generated,  than  where  respiration  is  performed  under 
ordinary  circumstances.  Such  an  assumption,  bow^cver^  even  as  to  my 
first  seriea  of  experiments,  is  not  suppttirted  by  the  facts.  The  dark  venoua 
blood,  after  it  had  passed  through  the  lungs,  underwent  the  usual  change 
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of  odour ;  and  not  only  the  contractions  of  the  heart  were  regolarlj  per- 
formed, but,  in  dogs  especially,  there  seemed  to  be  actually  an  increased 
irritability  of  the  Yolnntary  muscles,  continued,  not  for  a  i^ort  time,  but 
even  for  an  hour  and  a  half,  and  until  the  temperatiire  of  the  rectum  had 
fidlen  to  15°  (Fahrenheit)  below  the  natural  standard.  These  muscular 
contractions  were  most  remarkable,  in  one  of  the  experiments  related  in 
my  first  paper  on  poisons,  after  the  injection  of  the  infusion  of  tobacco  into 
the  intestine,  keeping  not  only  the  extremities  but  the  whole  body  of  the 
animal  in  a  state  of  constant  motion,  and  lasting  for  some  minutes  after 
the  artificial  respiration  had  been  discontinued  and  the  bloody  had  ceased 
to  circulate. 

It  was  with  a  view  to  obtain  more  exact  information  as  to  the  quantity 
of  oxygen  consumed  under  these  circumstances  Uiat  my  second  series  of 
experiments  was  instituted.  The  apparatus  employed  in  the  investigation . 
proved  to  be  well  adapted  for  the  intended  purpose ;  the  experiments  were 
carefiilly  made;  and  the  air,  after  they  were  concluded,  having  been 
always  examined  by  my  friend  Professor  Brande,  there  can  be  no  doubt 
as  to  the  accuracy  with  which  the  proportion  of  carbonic  add  in  it  was 
ascertained. 

These  last-mentioned  experiments  were  repeated,  in  the  year  following 
that  in  which  an  accoimt  of  them  was  published  in  the  *  Philosophical 
Transactions,*  by  M.  Le  Gallois ;  with  some  considerable  modifications, 
however,  which  I  shall  notice  hereafter.  In  his  third  memoir  on  animal 
heat,  this  philosopher,  after  having  described  his  own  want  of  success  in 
contriving  an  apparatus  for  the  purpose  of  measuring  the  qtumtity  of 
oxygen  consumed  by  animals  breathing  by  artificial  means,  observes :  *  M. 
Brodie  a  trouv^  le  moyen  de  pratiquer  Tinsufflation  pulmonaire  dans  des 
vaisseaux  ferm^s  k  une  mani^re  k  la  fois  sure  et  commode.  L^appareil 
qu'il  a  imaging  pour  cela  est  fort  simple,  et  r^imit  toutes  les  conditions, 
qu*on  pourrait  d^sirer  pour  le  succ^s  de  Fexp^rience.' 

In  using  this  apparatus,  it  has  been  seen  that  I  employed  rabbits  of 
nearly  the  same  size,  occupying  the  space  of  from  48  to  50  cubic  inches. 
My  three  first  experiments  were  intended  to  determine  the  quantity  of 
carbonic  acid  exhaled  fix>m  the  lungs  of  rabbits  of  this  size,  breathing 
under  natural  circumstances.  In  one  of  them  it  proved  to  be  25*3  cubic 
inches,  in  each  of  the  others  28*22  cubic  inches  in  half  an  hour,  giving  an 
average  of  about  27'25  cubic  inches  of  carbonic  acid  in  this  space  of  time. 
In  my  next  experiment,  a  rabbit,  in  which  the  spinal  chord,  nerves,  and 
vessels  had  been  so  divided  as  to  produce  the  same  effect  as  decapitation, 
the  circulation  having  been  afterwards  maintained  by  artificial  respiration, 
generated  202  cubic  inches  in  half  an  hour.  The  formation  of  carbonic 
acid  was,  therefore,  less  than  that  by  tlie  animal  in  its  natuial  condition, 
in  the  proportion  of  about  20  to  27.     But  in  this  experiment  an  amount 
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of  hjemoirliage  took  place,  wbich,  althnugh  imme*liately  siippreasedj  seemed 
to  afford  a  miilicient  explanation  of  tlie  ditrt'r€'nct%  In  order  to  avoid  thu 
Bource  of  error ,  my  subsequent  experiments  were  made  in  a  way  in  which 
no  loas  of  blood  could  emue,  the  functiona  of  the  brain  being  destroy ed,  not 
by  any  mechanical  operation,  but  by  meana  of  a  narcotic  poison.  ^I'he 
result  wm  that  llie  carbonic  acid  generated  was  lully  equal  to  that  which 
rabbits  of  the  wame  size  supply  under  natimi!  ci  re  urn  stances. 

In  the  experiments  which  M*  Le  Gallois  instituted  with  my  apparatua, 
he  employed  very  young  rabbits^  much  smaJler  than  those  w*hiuh  had  been 
employed  by  myself,  Instead  of  placing  them  under  the  inHuence  of  a 
narcotic  jKiison^  or  of  decapitation^  in  some  of  them  he  merely  made  a 
section  of  the  ttpiual  chord  immedlattdy  below  the  cranium ;  while  in 
others,  besides  dividing  the  diord,  he  destroyed  the  tejs:ture  of  the  brain, 
by  intj'oducing  an  instrument  into  the  omnium^  through  the  great  foramen 
of  the  occiput.  After  having  inflated  the  hmgs*  for  30  minuter,  he  found 
that  the  carbonic  add  generated  was,  in  the  majority  of  inHtances^  con- 
isidembly  less  than  that  which  was  generated  by  tlie  same  animal  a  breathing 
imturally  ;  ^^^  comparing  theao  experimenta  with  those  which  I  had  made 
with  the  narcotised  animalfl|  he  states  that  the  results  of  hia  experimenta 
do  not  correspond  with  those  obtained  by  myself,  I  cannot^  however, 
admit  the  justice  of  this  com])ar3son.  I  attributed  the  smaller  production 
of  carlxjnic  acid  in  the  first  of  my  experiments  to  the  loss  of  blood  oonae- 
queat  on  the  division  of  the  spinal  chord  and  of  the  veBsels  and  nerves  in 
the  neck.  We  know  that  the  section  of  the  spinal  chord  below  the  occiput 
is  in  itaclf  siiffici«nt  to  cause  immediately  a  certain  degree  of  hroinorrhage 
from  the  muscles  of  the  neck,  and  from  theartcriea,  veins,  and  sinuses  within 
the  theca  vertebmlis.  But  where  an  instrument  is  introduced  through  the 
forsimeu  of  tlie  occiput,  for  thepurposeof  destroying  the  texture  of  the  bruin, 
tbere  cannot  fail  to  be  a  still  larger  hflpmorrhagCj  froju  the  laceration  of  tlie 
arterial  circle  formed  by  the  carotid  and  vertebral  arteries  in  the  ba^*  of 
the  brain.  In  cither  case  the  hfcmorrhage  would  probably  continue  for 
some  time  ailer  the  artificial  respiration  wui?  begun ,  and  must  considerably 
influence  the  result  of  the  experiment.  As  I  have  already  stated,  it  was 
to  avoid  a  similar  source  of  error  that  I  had  recourse  to  the  method  of 
destroying  the  itmctions  of  the  brain  by  means*  of  narcotic  poison,  and  it  is 
plain  that  in  comparing  the  resulta  of  our  respective  experiments,  it  is 
not  with  these  last,  but  only  with  the  first  of  my  experiments,  that  the 
comparison  should  be  made. 

The  experiments  of  M,  Le  Gallois  having  been  made  on  much  younger 
and  smaller  animals  than  those  employed  by  myself,  the  question  is  not  as* 
to  the  absolute  quantity  of  aLr  consumed  wdiere  the  influence  of  the  brain 
is  destn)yed,  but  as  to  the  proportion  which  it  bears  to  the  air  consumed 
by  animals  of  the   same  kind  and  size  breathing  under  ordinary  circiun- 
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Btances.  Of  his  experiments,  five  in  number,  the  results  were  very  different. 
In  one  instance,  a  rabbit  which,  breatliing  under  natural  circumstances,  had 
generated  142*43  cubic  centimetres  in  30  minutes,  when  under  the  in- 
fluence of  artificial  respiration  generated  as  much  as  137*8  cubic  centi- 
metres in  the  same  space  of  time ;  while  in  another  the  corresponding 
numbers  were  259*8  and  206*5  ;  and  209*16  and  109*99  in  a  third.  This 
difference  is  probably  to  be  attributed,  in  great  measure,  to  the  greater  or 
less  extent  of  the  internal  haemorrhage.  I£  we  take  the  average  of  the 
whole  of  M.  Le  Gallois's  experiments,  we  find  that  the  carbonic  acid 
produced  by  natural  respiration,  in  30  minutes,  was  233*94,  and  that  by 
artificial  respiration  181*67  cubic  centimetres ;  the  proportion  of  the  latter 
to  the  former  being  actually  larger  than  it  was  in  the  corresponding 
experiment  made  by  myself.*  Taking  all  these  circumstances  into 
consideration,  I  apprehend  that  the  results  obtained  by  M.  Le  Gallois, 
instead  of  contradicting,  must  be  considered  as  confirming  those  which  I 
had  obtained  previously,  and  as  justifying  the  opinion  that  if  he  had  con- 
ducted his  experiments  so  as  to  avoid  the  disturbing  influences  connected 
with  the  mechanical  destruction  of  the  functions  of  the  brain,  he  would 
have  found,  as  I  did,  that  the  exhalation  of  carbonic  acid,  when  respiration 
was  performed  artificially,  fully  equalled  that  which  took  place  when  the 
animal  was  in  its  natural  condition. 

In  pursuing  these  investigations,  I  assumed  that  the  carbonic  acid 
generated  in  respiration,  may  be  taken  as  the  measure  of  the  oxygen 
consumed,  this  being  the  conclusion  to  which  Messrs.  Allen  and  Pepys 
were  led  by  their  carefully  conducted  investigations.  It  has,  however, 
been  stated  by  others,  that  a  portion  of  oxygen  disappears  beyond  that 
which  is  replaced  by  the  carbonic  acid,  and  M.  Le  Gallois  endeavoured  to 
ascertain  to  what  extent  this  loss  of  oxygen  takes  place.  The  quantity, 
according  to  his  statement,  was  so  much  greater  than  that  which  has  been 
found  by  others,  that  it  is  very  difficult  to  avoid  the  suspicion  that  there 
was  some  error  in  the  observations.  However,  admitting  them  to  be 
correct,  as  (the  experiments  having  been  made  in  the  same  way,  and  with 
the  same  apparatus),  whatever  oxygen  was  absorbed  in  his  experiments,  a 
corresponding  quantity  must  have  been  absorbed  in  mine,  and  as,  according 
to  M.  Le  Gallois's  statements,  the  proportion  of  oxygen  absorbed  by 
animals  respiring  naturally,  and  by  those  respiring  artificially,  though 
differing  in  individual  instances,  did  not,  on  an  average,  materially  differ 
from  that  of  the  carbonic  acid  generated,  the  remarks  which  I  have  made 

•  K  we  suppose  100  to  represent  the  quantity  of  air  consumed  in  natural 
respiration,  the  proportion  borne  by  that  to  the  air  consumed  in  artificial  respira- 
tion in  my  first  experiment  after  the  division  of  the  spinal  chord,  nerves,  and 
veasels  in  the  neck,  was  nearly  as  100  :  74  j  and  in  M.  Le  Gallois's  experiments, 
as  100  :  77. 
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as  to  tbe  latter  are  equally  applical>Ie  to  the  former,  so  tliat  we  are  led  to 
DO  diJFerent  coucltmion. 


It  taa  beea  seen  tliatj  in  my  la^t  series  of  expei-Iinents,  the  animals  imder 
tlie  influence  of  artificial  respiration  cooled  somewhat  more  rapidly  than 
the  dead  animals,  the  diflerence  between  them,  however,  being  less  than 
in  my  former  experiments,  probably  in  consequence  of  their  having  been 
carried  on  in  a  close  vessel^  and  not  in  the  open  air. 

It  has  also  been  seen  that  in  eome  of  the  experiments  made  by  M-  Le 
Galloia  with  decapitated  animals,  and  described  in  his  first  memoir,  the 
animal  respiring  artifioially  cooled  more  rapidly,  and  in  others  more  slowly, 
than  the  dead  animal,  while  in  others  there  was  no  appreciable  difference 
in  this  respect  between  them.  But  in  those  described  in  his  last  memoir, 
and  made  with  my  apparatus^  the  dead  animal  always  csooled  more  slowly 
tlian  the  other,  the  difference  varying  from  as  little  as  0"3**  Centigrade  to 
as  much  as  2^3*^  Centigrade  (that  is,  from  a  little  more  than  half  a  degree 
to  about  i°  of  Fahrenheit)  in  half  an  hour. 

It  certainly  may  be  that  the  discrepancy  in  this  respect  between  these 
last- mentioned  experiments  on  the  one  hand,  and  my  own  and  some  of 
M.  Le  Gallois's  earliex  experiinents  on  the  other  baud^  may  have  arisen 
from  the  cause  pointed  out  by  Dr.  Philip,  namely,  the  greater  or  leas 
degree  in  which  the  lungs  were  inflated.  It  seems  to  me,  howeveij  that  it 
admits  of  another  and  a  more  probable  explanation. 

In  ikctf  M*  Le  Gallois's  last  experiments  were  not  an  eatact  repetition 
either  of  my  experiments^  or  of  his  own  former  experiments.  In  some  of 
them  the  spinal  chord  was  divided,  and  the  brain  was  left  entire.  In  others 
the  brain  was  mechanically  disorganised  by  means  of  an  instrument  in- 
troduced through  the  foramen  of  the  occiput*  In  the  former  case  it  is 
evident  that  the  brain  must  have  retained  its  influence  over  the  head,  and 
to  a  certain  extent  over  the  rest  of  iJie  system,  by  means  of  the  pneumo- 
gastric  and  great  sympathetic  nerves ;  and  it  is  by  no  means  certain  that 
the  disorgaoi Ration  of  the  brain  must  hare  been  always  so  complete  as 
wholly   to  destroy   its  influence   in  the  latter.*      Further  experimentSj 

•  Some  experiments  made  by  Br*  Enoch  Hale  (of  the  United  States),  are 
recorded  in  the  *  I^ndon  Medical  and  Physical  Journal  *  for  1816,  ia  which,  having 
merely  divitled  the  spinal  chord  iminedifttelv  below  the  occiput,  and  havini? 
maiatained  the  actioa  of  the  heart  by  artificial  respiration,  he  found  that  a  snuiU 
degree  of  heat  vras  atiU  generate-i  As  the  brain  and  nerves  in  the  neck 
remained  entire^  it  is  plain  that  these  experimenta  are  liable  to  the  objection 
which  has  been  stiited  above.  It  may,  moreover^  be  observeil  that  iji  such 
experiments  it  oaght  to  be  ascertained  afterwards  whether  the  division  of  the 
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indeed,  are  required  before  this  question  can  be  positively  determined. 
The  main  fact,  howeyer,  remains  the  same,  namely,  that  under  certain 
circumstances,  there  is  no  relation  between  the  oxygen  consumed  in  respi- 
ration and  the  heat  generated,  while  there  is  a  very  close  relation  between 
the  calorific  function  and  the  integrity  of  the  functions  of  the  nervous 
system.  This  is,  indeed,  admitted  by  M.  Le  Grallois  himself,  when  he 
thus  expresses  himself:  '  II  n*y  a  pas  de  doute  que  la  puissance  nerveuse 
ne  joue  im  tr^s  grand  role  dans  ce  ph^nom^ne,  de  mSme  que  dans  tons 
ceux  qui  supposent  la  vie.'  *  And  again,  '  C'est  sur  la  conversion  du  sang 
art^riel  en  sang  veineuse,  et  sur  le  changement  de  capacity  qui  Taccompagne, 
que  la  puissance  nerveuse  a  une  action  immediate.  Aussi  remarque-t-on 
que  le  d^veloppement  du  calorique,  soit  dans  tout  le  corps,  soit  dans  une 
partie  d^termin^e,  est  en  raison  de  T^nergie  de  cette  puissance  marqu^ 
par  Tactivit^  de  la  circulation.*  f 

At  the  time  when  these  researches  were  instituted  the  theory  enunciated 
by  Lavoisier  and  La  Place  was  universally  received,  and  no  one  ente/tained 
a  doubt  tiiat  the  temperature  which  a  warm-blooded  animal  possesses  above 
that  of  the  atmosphere  was  entirely  explained  by  the  consiunption  of  oxygen 
in  respiration.  Since  then  further  inquiries  have  been  made  on  the  subject 
by  several  distinguished  chemists ;  and  the  observations  of  M.  Dulong, 
M.  Despretz,  and  very  lately  those  of  Messrs.  Renault  and  Reiset,  have 
confirmed  the  opinion  that  this  explanation  is  insufficient,  and  that  whatever 
the  effect  of  the  conversion  of  oxygen  into  carbonic  acid  may  be,  there  must 
be  some  other  source  of  animaUheat. 

I  shall  conclude  tiiis  note  with  adducing  some  other  facts,  which  lead  to 
the  same  conclusion,  and  which  indeed  seem  to  be  in  themselves  sufficient 
to  prove  that  the  production  of  animal  heat  is  a  subject  which  requires 
still  further  investigation. 

I.  The  various  animals  of  the  class  Mammalia  have  nearly  the  same 
temperature,  the  difference  between  them  being  not  more  than  one  or  two 
degrees  of  Fahrenheit's  tiiermometer.  There  is,  however,  reason  to  believe 
that  there  is  a  great  difference  as  to  the  quantity  of  oxygen  which  they 
consume  in  respiration.  Thus  M.  Le  Gallois  found  that  in  the  space  of 
three  hours  a  rabbit,  weighing  947  grammes,  consumed  only  2,724  cubic 


spinal  chord  has  been  complete,  as  the  result  of  accidental  injuries  shows  that 
even  a  partial  laceration  oi  the  spinal  chord  may  produce  total  paralysis  of  the 
parts  below  the  seat  of  the  injury.  In  another  respect  also  Br.  Hale's  experi- 
ments cannot  he  regarded  as  a  repetition  of  mv  own,  having  been  made  on  dop ; 
whereas  my  comparative  experiments  were  all  made  on  rabbits.  M.  Le  Gallois 
found  that Voung  cats  produced  a  small  degree  of  heat  after  decapitation  j  and  it 
may  possibly  be  the  same  with  respect  to  dogs. 
OEuvres  de  Le  Gallois,  tome  ii.  p.  63. 
t  Ibid.  p.  56. 
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centimetres ;  while  a  dog,  weighing  917  grammes,  consumed  5,503  cubic 
centimetres ;  and  a  cat,  weighing  634  grammes,  consumed  as  much  as 
3,963  cubic  centimetres  in  the  same  space  of  time.* 

2.  In  the  course  of  his  researches,  M.  Le  GaUois  found  that  living  rabbits, 
merely  from  being  confined  in  a  restrained  position  on  the  back,  gradually 
became  of  a  lower  temperature ;  and  he  observes  that  if  this  experiment 
were  continued  for  a  considerable  length  of  time,  the  cooling  process  might 
be  carried  so  &r  as  even  to  occasion  the  death  of  the  animal.  Supposing 
that  the  loss  of  heat  under  these  circumstances  must  be  connected  with  a 
diminished  consumption  of  oxygen  in  respiration,  he  repeated  the  experi- 
ments, having  placed  the  animals  in  an  apparatus  in  which  the  respired  air 
might  be  preserved  and  examined.  The  result,  however,  did  not  corre- 
spond with  his  anticipations ;  the  amoimt  of  oxygen  consumed  being  found 
to  vary  in  different  instances,  so  that  it  was  sometimes  much  less,  and  at 
other  times  much  greater,  than  under  ordinary  circumstances.  M.  Le 
Gallois  attributes  the  loss  of  heat  in  these  experiments,  partly  to  the  greater 
effort  required  for  breathing  in  the  position  in  which  the  animals  were 
placed,  and  partly  to  the  exertions  of  the  muscular  system  generally  made 
to  obtain  relief  from  the  restraint.  Neither  of  these,  however,  can  be 
regarded  as  a  satisfactory'  explanation.  The  respiration  of  a  man  or  a 
horse  in  rapidly  ascending  a  hill,  is  carried  on  with  much  greater  effort 
than  when  moving  on  a  plain  sur^ce  ;  but  the  result  is  not  a  diminution 
but  an  increase  of  temperature  ;  and  the  very  curious  researches  of  Messrs. 
Becquerel  and  Breschet  have  demonstrated  that  there  is  actually  a  de- 
velopment of  heat  during  muscular  contraction.  The  more  probable 
explanation  seems  to  be  that  the  loss  of  heat  is  the  consequence  of  the 
state  of  alarm  in  which  the  animal  is  placed,  operating  on  him  in  the  same 
manner  as  the  same  depressing  passion  operates  on  the  human  subject. 

8.  In  the  experiments  of  Messrs.  Allen  and  Pepys  f  it  was  found  that 
when  the  air  used  in  respiration  was  pure  oxygen,  a  very  much  larger 
proportion  of  carbonic  acid  was  generated  than  in  the  respiration  of 
atmospheric  air.  A  guinea-pig,  which  furnished  0*88  cubic  inch  of 
carbonic  acid  per  minute  when  breathing  atmospheric  air,  furnished  1*48 
cubic  inch  per  minute  in  one  experiment,  and  111  cubic  inch  in  another, 
when  breathing  pure  oxygen.  A  corresponding  difference,  but  to  a  less 
extent,  was  observed  as  to  the  results  of  respiration  with  atmospheric  air 
and  that  with  oxygen  gas  in  the  human  subject.  It  does  not  appear  that 
these  experimentalists  observed  that  the  increase  in  the  quantity  of  car- 
bonic acid  was  attended  with  any  increase  of  temperature ;  and  in  some 
very  curious  experiments  which  were  made  (by  my  suggestion)  by  the 

*  (Euvres  de  Le  Gallois,  tome  ii. 

+  Philosophical  Transactions,  1808,  pp.  415,  417,  420. 
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late  Mr.  S.  D.  Broughton,  and  which  are  recorded  in  the  *  Quarterly 
Journal  of  Science/  it  was  found  that  the  temperature  of  animals  which 
breathed  pure  oxygen,  not  only  did  not  arise  above  the  natural  standard, 
but  actually  fell  considerably  below  it. 

4.  While  certain  Iseaions  of  the  nervous  system  cause  a  diminution  of 
the  vital  temperature,  the  following  history  justifies  the  conclusion  that 
there  are  others  which  may  produce  the  opposite  effect,  and  cause  its 
elevation  above  the  natural  standaixi.  A  man  met  with  an  accident  which 
occasioned  a  forcible  separation  of  the  bodies  of  the  fifUi  and  sixth  vertebrae 
of  the  neck,  attended  with  an  effusion  of  blood  within  the  theca  vertebralis, 
and  a  laceration  of  the  lower  part  of  the  cervical  portion  of  the  spinal  chord. 
It  is  well  known  to  surgeons,  that  under  such  circumstances  inspiration 
is  always  very  imperfectly  performed  by  means  of  the  diaphragm  only, 
without  the  assistance  of  the  ribs ;  while,  in  consequence  of  the  paralysed 
fitate  of  the  abdominal  muscles,  expiration  depends  altogether  on  the 
pressure  of  the  abdominal  viscera  acting  on  the  relaxed  diaphragm.  The 
patient  in  this  instance  died  at  the  end  of  22  hours  from  the  period  of 
the  injury,  and  for  a  considerable  time  previously  to  his  death  breathed  at 
very  long  intervals,  the  pulse  being  weak,  and  the  countenance  livid.  At 
last  there  were  not  more  than  five  or  six  inspirations  in  a  minute.  Never- 
theless,  when  the  ball  of  a  small  thermometer  was  placed  on  the  inside 
of  the  groin,  the  quicksilver  rose  to  111°  of  Fahrenheit.  Immediately 
after  death  the  temperature  was  examined  in  the  same  situation,  and  found 
to  be  still  the  same.  The  case  occurred  under  my  care  in  St.  George*B 
Hospital,  in  the  year  1821,  at  which  time  Mr.  Cssar  Hawkins  was  house- 
surgeon  ;  and  the  facts  were  observed  and  noted  by  Mr.  Hawkins  and 
myself,  and  witnessed  by  several  of  the  students. 

Although  the  elevation  of  temperature  to  so  great  an  extent  may  not 
be  a  very  frequent  occurrence,  cases  must  be  in  the  recollection  of  every 
physician  and  surgeon,  in  which,  under  certain  morbid  conditions  of  the 
nervous  system,  the  natural  temperature  was  fully  maintained,  at  the  same 
time  that  the  respiration  was  so  slow  and  imperfect  as  to  indicate  that  the 
consumption  of  oxygen  in  that  process  must  have  been  greatly  diminished. 
Tlie  following  observations,  illustrative  of  this  subject,  are  taken  from  John 
Hunter's  *  Lectures  on  the  Principles  of  Surgery,'  delivered  in  the  year 
1786-1787,*  and  they  are  of  so  much  interest,  in  connection  with  the 
present  inquiry,  that  I  am  tempted  to  extract  the  whole  passage. 

*  It  being  discovered  that  the  absolute  heat  of  bodies  differs  very  much 
in  different  substances,  and  perhaps  in  the  same  substances  differently 
combined,  it  was  thought  that  this  would  account  for  the  production,  and 
continuation,  of  animid  heat.     It  is  supposed  that  the  air  which  we  inspire 

•  Palmer's  edition  of  the  works  of  John  Hunter,  vol.  i.  pp.  282,  283. 
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has  much  more  absolute  heat  than  the  same  air  has  when  we  expire  it,  and 
that  the  superabundant  heat  is  given  to  the  animal.  But  this  chemical 
method  of  accounting  for  heat  will  not  account  for  all  the  varieties  in  the 
heat  of  animals  at  different  times,  especially  in  disease,  when  the  breathing 
does  not  equally  vary,  or  correspond  with  the  heat  of  the  animal. 

'  A  remarkable  case  fell  under  my  observation  of  a  gentleman  who  was 
seized  with  an  apoplectic  fit.  He  lay  insensible  in  bed,  covered  with  the 
blankets.  I  found  his  whole  body  become  extremely  cold  in  every  part, 
and  continue  so  for  some  time,  and  in  a  short  time  become  extremely  hot. 
While  this  was  going  on  for  several  hours  alternately,  there  was  no  sensible 
alteration  either  in  the  pulse  or  in  the  breathing. 

'  A  man  fell  from  his  horse,  and  pitched  on  his  head,  which  produced  all 
the  symptoms  of  a  violent  injury.  There  was  concussion  of  the  brain,  and 
perhaps  extravasation  of  blood,  but  no  fracture  could  be  seen.  The  pulse 
was  at  first  120,  but  came  down  to  100,  and  was  strong,  ftdl,  and  rather 
hard.  He  was  very  hot  in  the  skin,  but  breathed  remarkably  slow,  only 
one  half  of  the  common  firequency.  His  breathing,  pulse,  and  heat,  there- 
fore, did  not  correspond  with  this  theory  of  heat. 

'  February,  1781.  A  boy,  about  three  years  old,  appeared  not  quite  so 
well  as  common,  being  attacked  with  a  kind  of  shortness  of  breathing  in 
the  night.  It  had  become  exceedingly  oppressed  about  five  o'clock  on 
Sunday  morning,  so  difficult  that  he  appeared  dying  for  want  of  breath. 
In  this  state  he  lay  till  two  o'clock,  when  I  saw  him.  He  was  breathing 
BO  slowly,  that  I  thought  that  every  breath  would  be  his  last — about  2^ 
or  less  inspirations  in  a  minute.  (The  common  rate  of  breathing  in  such  a 
boy  is  about  80  inspirations  in  a  minute,  and  about  20  in  a  man.)  When  he 
drew  his  breath,  it  was  with  a  jerk ;  but  his  expiration  was  veiy  slow,  generally 
continuing  5  seconds.  I  oflen  could  not  distinguish  the  pulse ;  at  other  times 
it  was  manifest,  although  very  fidnt  and  slow,  not  more  than  60  in  a  minute. 
On  tying  up  the  arm  the  vein  did  not  rise  in  the  least,  so  that  the  blood 
did  not  go  its  round.  His  eyes  were  turned  up  under  the  upper  eyelid, 
while  his  body  had  a  purple  cast,  especially  the  lips,  which  is  easily  ac- 
counted for,  it  being  owing  to  the  blood  not  getting  the  scarlet  red  in  its 
passage  through  the  lungs,  and  that  whatever  it  might  get  there  was  lost 
in  its  slow  motion  through  the  arteries  of  the  body.  He  had  a  fine  warmth 
on  the  skin  all  over  the  body,  although  in  a  room  without  a  fire,  not  covered 
with  more  clothes  than  common  in  the  month  of  February,  with  snow  fell- 
ing at  noon. 

'  Here  it  cannot  be  said  that  the  heat  of  the  body,  which  was  neither  great 
nor  deficient,  could  arise  fi-om  the  constant  supply  furnished  by  respiration.' 


But  here  two  questions  will  present  themselves.     If  it  be  not  fit)m 
respiration,  from  what  source  is  the  higher  temperature  of  warm-blooded 
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animals  derived  ?  and  where  respiration  is  carried  on  without  maintaining 
the  vital  temperature,  what  becomes  of  the  heat,  which  under  other  cir- 
cumstances is  the  result  of  the  union  of  carbon  with  oxygen  gas,  and  their 
conversion  into  carbonic  acid  ?  Neither  of  these  problems  do  I  undertake 
to  solve ;  mj  object  being,  as  I  have  observed  elsewhere,  not  to  advance 
opinions,  but  simplj  to  state  some  facts  which  I  have  met  with  in  the  course 
of  my  physiological  investigations.  I  venture,  however,  to  offer  the  follow- 
ing suggestions : — 

It  has  been  shown  by  Mr.  Grove  *  that  there  is  great  reason  to  believe 
that  the  physical  forces  to  which  we  refer  the  ever-varying  phenomena  of 
inorganic  nature,  such  as  light,  heat,  motion,  magnetism,  and  chemical 
affinity,  are  in  a  state  of  mutual  relation ;  so  that  under  certain  circum- 
stances one  of  these  forces  is  capable  of  producing,  or  being  converted  into, 
another.  And  Mr.  Grove  has  further  suggested  that  the  principles  and 
mode  of  reasoning  on  which  his  *  observations  are  founded,  may  be  applied 
to  the  organic  as  well  as  the  inorganic  world,  and  that  muscular  force, 
animal  and  vegetable  heat,  <&c.,  may  and  sometimes  will  be  shown  to  have 
similar  definite  correlations.*  Supposing  these  views  to  be  correct,  may  it 
not  be  that  the  union  of  carbon  with  oxygen  gas,  which,  under  ordinary 
circumstances,  is  immediately  followed  by  the  evolution  of  heat,  is,  in  the 
living  body,  productive  of  a  different  result  (such  as  the  maintenance  of 
the  nervous  power,  or  the  irritability  of  the  muscles),  and  that  it  may  thus 
be  only  indirectly  concerned  in  the  calorific  function  ? 

But  setting  these  speculations  aside,  it  may  be  observed  that  respiration 
is  only  one  of  many  chemical  processes  which  take  place  in  the  animal  body, 
some  of  which  may  be  supposed  to  cause  an  evolution  of  heat,  and  others 
to  have  a  directly  opposite  effect ;  and  if  we  refer  to  these,  as  connected 
with  the  higher  temperature  of  warm-blooded  animals,  we  should  consider, 
not  what  may  be  the  actual  quantity  produced  by  any  one  of  them,  but 
what  is  the  amount  produced  on  the  whole,  after  making  allowance  for  that 
which  is  wasted  by  perspiration,  and  in  other  ways. 

If  we  cannot,  on  purely  chemical  principles,  explain  why  the  integrity 
of  the  nervous  system  is  necessary  to  the  maintenance  of  animal  heat, 
neither  can  we  explain  the  result  of  those  very  remarkable  experiments 
lately  made  by  M.  Bernard,  in  which  he  found  that  a  slight  mechanical 
injury  of  a  certain  part  of  the  medulla  oblongata  causes  a  secretion  of  sugar 
by  the  kidneys ;  nor  why  one  state  of  mind  augments  the  secretion  of  the 
lachrymal  gland,  while  another  deranges  the  secretions  of  the  stomach  and  liver. 

But  may  not  the  fact  admit  of  another  explanation  ?  However  unsuc- 
cessful the  attempts  actually  to  identify  the  nervous  power  with  electricity 

•  The  Correlation  of  Physical  Forces,  by  W.  R.  Grove,  M.A.  F.R.S.,  2nd 
edition,  1850.  See  also  Dr.  Carpenter's  Memoir  *  On  the  Mutual  Relations  of 
the  Vital  and  Physical  Forces/  in  the  'Philosophical  Transactions/  1850. 
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may  have  proved  to  be,  there  can  be  no  doubt  that  in  many  respects  these 
two  forces  bear  a  considerable  resemblance  to  each  other.  The  generation 
of  the  nervous  power  as  a  consequence  of  the  circulation  of  arterial  blood  in 
the  grey  matter  of  the  brain  and  spinal  chord ;  tlie  instantaneous  traiifl- 
mission  of  it  through  the  nerves ;  sometimes  affecting  the  secretions,  and 
causing  the  blood  to  undei^  changes  in  its  chemical  composition  in  the 
various  glands,  at  other  times  exciting  violent  contractions  of  the  muscles — 
these  things  are  very  analogous  to  the  effects  produced  by  a  voltaic  battery  ; 
and  there  seems  to  be  no  reason,  k  priori,  why  the  resemblance  should  not 
extend  still  further,  nor  why  the  evolution  of  heat  should  not  be  one  of  the 
results  of  the  operation  of  the  nervous  power  as  it  is  of  electricity. 

Note  B.     Page  31. 

In  my  papers  on  the  mode  in  which  death  is  produced  by  poisons,  I  have 
stated  various  circumstances  which  led  me  to  the  conclusion  that  poisons 
which  are  applied  to  wounded  surfaces  produce  their  effect  by  passing  into 
the  circulation ;  and  that  certain  mineral  poisons  when  introduced  into  the 
alimentary  canal,  have  a  similar  mode  of  operation.  There  is  no  doubt  that 
various  deleterious  (as  well  as  medicinal)  agents  of  vegetable  origin,  when 
administered  internally,  also  affect  the  vital  organs  in  the  same  manner, 
by  entering  the  vascular  system  and  being  mixed  with  the  circulating  blood. 

But  I  have  further  stated  that  there  is  much  reason  to  believe  that  some  of 
the  more  active  poisons  operate  in  a  different  manner,  and  that  when  applied 
to  mucous  membranes  they  are  capable  of  affecting  the  nervous  centres 
through  the  medium  of  the  nerves,  and  independently  of  absorption. 

On  this  last  point,  other  physiologists  have  arrived  at  a  diff*ercnt  con- 
clusion, and  are  of  opinion  that  even  those  poisons  which  are  the  most 
active,  and  which  seem  to  produce  their  eff*ect  almost  instantaneously,  do 
so,  not  by  an  influence  transmitted  through  the  nerves,  but  solely  by  pene- 
trating the  solid  tissues,  and  thus  contaminating  the  blood. 

The  arguments  in  favour  of  this  view  of  the  subject  have  been  well 
stated  by  Mr.  Blake  in  a  memoir  publislicd  in  the  53rd  volume  of  the 
'Edinburgh  Medical  and  Surgical  Journal.'  They  are  founded  on  the 
facility  with  which  the  tissues  are  penetrated  by  fluid  and  gaseous  bodies, 
and  on  the  great  rapidity  of  the  circulation. 

The  facts  advanceil  by  ISIr.  Blake  are  equally  interesting  and  important. 
There  can  be  no  doubt  that  poisons  applied  to  the  tongue  may  enter  into 
the  blood  in  a  very  short  space  of  time,  and  that  this  must  at  any  rate  be 
one  mode  in  which  they  act ;  and  that  most  of  the  phenomena  which  occiir 
may  be  in  this  manner  sufliciently  explained. 

Nevertheless,  other  facts  may  be  adduced,  which  render  it  doubtful 
whether  the  whole  of  the  phenomena  admit  of  this  explanation,  at  the 
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same  time  that  the  analogy  of  what  happens  under  other  circumstances 
justifies  us  in  regarding  the  agency  of  the  nerves  in  transmitting  the  in- 
fluence of  certain  poisons  to  the  vital  organs  as  no  improbable  hypothesis. 

1.  The  rapidity  with  which  the  poison  operated  in  some  of  my  own  experi- 
ments, in  those  of  Dr.  Christison  made  with  the  active  principle  of  Hemlock 
and  of  M.  Magendie  and  Mr.  Taylor  with  the  hydrocyanic  acid,  is  even 
greater  than  can  be  well  accounted  for  otherwise,  however  rapid  the  circula- 
tion, and  however  easy  the  transmission  of  the  poison  may  be  through  the 
substance  of  the  mucous  membranes  and  the  tunicks  of  the  blood-vessels. 

2.  In  the  first  of  my  experiments  on  alcohol  the  introduction  of  two  drams 
of  proof  spirits  into  the  stomach  of  a  cat  immediately  affected  the  nervous 
system  to  such  an  extent  as  to  cause  total  insensibility,  with  laboured  and 
stertorous  respiration ;  nevertheless  after  the  lapse  of  eight  minutes  these 
^mptoms  began  to  subside,  so  that  presently  the  animal  was  able  to  stand 
and  walk.  In  another  experiment,  in  which  as  much  as  an  ounce  and  a 
half  of  proof  spirit  had  been  injected  into  the  stomach  of  a  Aill-grown 
rabbit,  the  insensibility  which  it  occasioned  began  to  subside  at  the  end  of 
forty  minutes.  It  is  easy  to  understand  that  the  effects  of  the  impression 
made  by  the  poison  on  the  sentient  extremities  of  the  nerves,  like  those  of 
a  concussion  of  the  brain,  should  thus  subside,  but  it  does  not  seem  very 
probable  that  so  large  a  quantity  of  spirit  should  have  been  absorbed  into 
the  circulation  and  then  ejected  from  it  in  so  short  a  space  of  time ;  nor 
does  this  at  all  correspond  with  what  happens  where  intoxication  is  gradu** 
ally  induced  in  the  himian  subject,  and  where  there  can  be  no  doubt  as  to 
the  alcohol  having  entered  the  circulation. 

3.  That  poisons  may  have  a  local  action  on  the  nerves,  so  as  to  affect 
distant  organs,  independently  of  their  admission  into  the  blood,  is  proved  by 
the  well  known  fact  to  which  I  have  adverted  elsewhere,  of  the  pupil  of 
one  eye  becoming  dilated  in  consequence  of  the  application  of  the  extract 
of  belladonna  to  the  conjunctiva  of  the  same  eye,  or  the  neighbouring  part 
of  the  integuments,  while  the  pupil  of  the  other  is  whoUy  imaffected  by  it. 

4.  There  are  numerous  examples  of  mechanical  impressions  on  the 
sentient  extremities  of  the  nerves,  the  influence  of  which  can  be  propagated 
only  through  the  medium  of  the  nerves  themselves,  affecting  the  brain  so 
as  to  occasion  a  temporary  suspension  of  its  functions.  Every  practical 
surgeon  will  recall  to  his  mind  numerous  instances  of  a  common,  simple, 
and  bloodless  operation  being  followed  by  syncope,  and  even  by  stupor, 
with  dilatation  of  the  pupils,  and  stertorous  respiration,  and  continuing  for 
several  minutes,  and  there  is,  k  priori,  no  evident  reason  why  the  impression 
made  on  the  nerves  by  so  powerful  an  agent  as  the  hydrocyanic  acid, 
or  the  essential  oil  of  bitter  almonds,  should  not  do  in  one  case  what  a 
slight  mechanical  injury  does  in  another. 

5.  In  another  publication  I  have  referred  to  another  class  of  cases,  the 
VOL.  II.  G 
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phenomena  of  wbicL  cannot  he  well  explained  except  by  attributing  th^ni 
to  an  iiitlueiice  transmitted  through  the  meJiiim  of  the  nen'es.  Thus,  in 
one  inatiuice,  acid  in  the  Btoniacb  caused  a  severe  pain  in  the  foot,  wbicli 
was  immediately  rdieved  by  a  dose  of  alkali  neutralising  the  acid.  In  another 
instancef  a  Tiolent  pain  in  the  ankle,  with  inability  to  move,  subsided  imme- 
dintoly  oo  the  rejection  of  some  indigestible  food  from  the  stomach .' 

tL  1  have  elie where  adverted  to  the  analogy  which  exists  between  the 
operation  of  the  nervous  power  and  that  of  eleetricity.  The  influence  of 
volition  is  transmitted  instantaneously  from  the  brain  to  the  mu^clesj  and 
impressionB  on  the  *^ntient  extremities  of  the  nerves  are  communicated  to 
thu  bniin,  the  nerves  themselves  aiLSwering  the  same  purpose  as  the  oon* 
ductors  of  an  electric  apparatus.  The  agent  in  both  iustances  is  iuvitdblei, 
intangible,  and  known  only  by  the  eflfect  which  it  produces ;  aiid»  tbeee 
thiiign  lH?ing  considered,  it  seems  to  be  not  contrary  to  what  analogy  would 
ItHul  im  to  expect,  that  in  like  mminer  aa  the  electric  force,  generated  by 
chomit^al  decomposition  at  one  end  of  a  metallic  wire,  directs  the  needle  of 
a  ttilegra]>h,  or  catmea  the  explosion  of  gunpowder,  at  the  other  extremity, 
fm  a  imh.«*timcoj  such  aa  ^le  hydrocyanic  acid,  which  powerfully  affects  the 
vitjd  projierttOBof  tho  part  to  which  it  is  applied,  should  be  capable,  through 
tho  medium  of  the  nerves,  of  disturbing,  and  even  of  arresting,  the  functions 
ef  the  brain* 

I  would  not^  however,  Ikj  understood  as  affirming  that  the  Jacts  which  I 
have  now  |it*itedj  or  the  suggestions  which  I  have  ofiered,  are  to  be  regarded 
m  oonotiiJiivo.  Further  observations  may  be  required  before  the  question 
in  flna!iy  detornii  ned*  In  the  meanwhile,  in  thifi,  as  in  numerous  other  in- 
iinnoDii  (which  occur  not  much  leas  frequently  in  the  strict  pursuits  of 
toienoo  than  in  the  common  aflTalrs  of  life),  some  individuals  will  be  inclined 
lo  oni  opinion  J  tiud  others  to  another,  accordingly  as  one  or  another  order 
of  Aboti  imiy  moro  especially  have  engaged  their  attentiom 

Ai  oonnootod  with  this  subject  I  may  ttike  the  opjjortunity  of  noticing  a 
elroumstftnot  whioh  oame  under  my  observation  as  long  ago  as  the  year 
1800,  and  which  ■eems  to  show  that  the  in fltienoe  of  certain  poisons  admits 
cvf  W^in|5  praimgntod  to  disiiint  pttrta,  by  the  mere  continuity  of  structures, 
intbiwndtiutly  ftlbhor  of  the  ner\^es  or  of  the  vai^cular  system.  A  man  was 
ndinilttHl  into  9t,  Goorgu'a  Uiispital  who  had  been  bitten  by  a  rattle-snake 
Km  \\w  thviuib  and  finger  of  one  hand.  The  immediate  effect  of  the  in- 
jury x^ttJigrtMit  wupttltutional  disturlmncc,  from  which  he  gradually  recovered, 
Tii*i  thi>  btulr  liocamo  iniiame<l|  and  there  was  sphacelus  of  the  eellnlar 
|«mi«  m  h^h  «ii  tho  middle  uf  the  arm,  followed  by  suppuration.  But,  in 
y^jIftlCTft  Id  uli  thift,  thi^ro  won^  large  spots  of  extravasation  of  blood  in  the 
I  |«xturts  l^u^  beyond  tho  Liniits  to  which  the  inflammation  had 
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extended.  These  were  observable  on  the  back  as  low  as  the  hip-joint,  and 
on  the  anterior  part  of  the  chest,  over  the  pectoraUa  major  and  serratus 
anttcus  muscles,  but  thej  were  confined  altogether  to  the  side  of  the  body 
on  which  the  injury  had  been  inflicted,  not  extending  oyer  the  median 
line.  The  case  has  been  recorded  by  Sir  Everard  Home,  in  the  *  Philo- 
sophical Transactions'  for  the  year  1810. 


Note  C.    Page  32. 

The  following  observations  are  extracted  from  the  27th  Volume  of  the 
'  Medical  and  Physical  Journal,*  in  which  they  were  inserted,  as  I  have  reason 
to  believe,  in  consequence  of  a  communication  from  the  late  Mr.  John 
Pearson,  who,  as  it  appears,  had  made  some  experiments,  showing  the 
rapidly  fittal  effects  of  the  poison  extracted  from  bitter  almonds,  in  the 
year  1806. 

'  In  following  Mr.  Brodie  through  his  investigations  we  have  been  struck 
with  the  effect  of  the  essential  oil  of  almonds.  The  improbability  (k  priori) 
of  finding  such  a  deleterious  substance  in  that  firuit,  its  instantaneous  and 
vivid  effects  on  the  vital  principle,  not  leaving  time  for  absorption,  but 
travelling  like  the  electric  fiuid  along  the  nerves  to  the  brain,  are  circum- 
stances not  less  important  than  they  are  astonishing.  A  gentleman  who 
had  the  hardihood  to  apply  a  particle  of  the  oil  to  his  tongue  describes  its 
effect  to  be  like  that  of  a  blow  on  the  brain.  To  the  shock  succeeded  in- 
stantaneous mental  confusion,  and  the  rapid  approach  of  insensibility.  The 
accuracy  of  Mr.  Brodie  both  in  observation  and  in  detail  is  remarkably 
borne  out  by  the  coincidence  of  his  experiments  with  those  of  Mr.  John 
Pearson,  of  Golden  Square,  in  1806.' 

In  addition  to  what  I  have  stated  elsewhere,  it  is  worthy  of  notice  thAt 
the  effluvium  of  the  essential  oil  of  bitter  ahnonds  partakes  of  the  deleterious 
quality  of  the  oil  itself,  as  was  proved  by  giddiness  and  other  uncomfort- 
able sensations  experienced  by  myself  and  some  of  my  pupils,  who  assisted 
me  in  my  researches,  after  we  had  been  for  some  time  exposed  to  its 
influence. 

I  may  take  this  opportunity  of  observing  that  the  strength  of  the  oil,  as 
a  poisonous  agent,  differs  considerably.  I  suspect  that  the  first  portion  of 
the  oil,  which  during  distillation  passes  into  the  receiver,  contains  more  of 
the  poison  than  that  which  is  obtained  afterwards ;  and  that  this  explains 
why  the  oil  which  had  been  prepared  as  an  article  of  commerce  was  much 
less  active  than  that  which  had  been  specially  prcpai*ed  for  the  purpose  of 
my  experiments. 
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Note  D,     Page  35* 

The  mode  of  death  in  whldi  the  cessadon  of  the  action  of  the  heart 

precedes  the  ceeaatiou  of  that  of  the  muscles  of  respirstionj  is  not  so  fre- 
quent OS  that  in  which  the  circulation  continnes  after  respiration  has 
ceased.  I  found,  however,  that  some  poiisoned  an-ows  bronght  from 
Mozambique  by  the  late  Mr.  Salt,  produced  death  in  the  first  of  these  two 
ways,  thus  itssemhlmg  in  their  effects  the  Upaa  Antiar  and  the  infusion  of 
tobacco ;  and  Dr.  Christ ison  haa  shown  that  the  oxalic  acid  in  a  diluted 
state  has,  when  taken  into  the  stomach,  a  similar  mode  of  operation. 

It  is  worthy  of  notice  that  when  death  ia  suddenly  produced  by  ex- 
posure to  intense  cold,  the  phenomena  which  occur  are  very  similar  to 
those  which  follow  the  exhibition  of  t!ie  above-mentioned  poisona.  The 
action  of  the  diaphragm  continues  after  that  of  the  heart  has  ceased,  and 
the  animal  diea  with  scarlet  blood,  in  the  left  cavities  of  the  heart  and  in 
the  aorta.  This  fact  has  been  ascertained  by  Dr.  Chossat  and  myself,  and 
may  be  of  some  practical  importance,  inasmuch  as  it  has  been  proved  by 
one  of  my  experiments  with  the  infusion  of  tobacco,  that  under  these 
circumstances  there  ia  a  possibility  of  the  action  of  the  heart  being  restored, 
which  never  can  happen  when  the  circulation  of  dark-coloured  blood  has 
conlitiued  after  refipiration  has  cea^^ed. 

In  the  true  angina  pecioriSj  depending  on  osaifi cation  of  the  coronary 
arteries,  it  is  probable  that  death  takes  place  in  the  same  way.  The  supply 
of  scarlet  blood  to  the  muscular  structure  of  the  heart  by  these  vessels  is 
iuffident  for  ordinary  purpotses,  but  when,  under  the  influence  of  mental 
emotion^  or  from  other  causes,  the  heart  is  required  to  make  any  im usual 
ejcertioUj  the  supply  is  inBufficient,  and  its  action  ceases,  Mr.  Hunter, 
however,  who  laboured  under  this  disease,  supposed  that  on  one  occasion 
he  kept  himself  alive  by  a  forced  or  voluntary  act  of  respiration,  atler 
ordinaiy  respiration  had  been  suspended. 

The  most  marked  symptom  of  ordinary  syncope  is  the  failure  of  the 
pulse,  and  it  is  not  improbable  that  in  some  instances  the  heart  entirely 
ceases  to  act,  though  it  resumes  its  action  ailer wards. 


Note  E.    Page  4L 

Since  these  experiments  were  published,  I  have  discovered  another  effect 
of  the  woorara,  which  illustrates  in  a  striking  manner  the  powerfLil  in- 
ffuence  which  it  exercises  over  the  nervous  system,  affecting  the  nerves 
of  motion  not  less  than  it  does  those  of  sensation.  It  ia  well  known,  that 
if  the  spinal  chord  be  divided  traus verse Ey,  although  the  parts  below  the 
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diyifiion  are  deprived  of  sensibility,  nevertheless  powerfiil  contractions  of 
the  muscles  are  produced  by  the  mechanical  destraction  of  that  portion  of 
the  spinal  chord  from  which  their  nerves  are  derived.  But  if  an  animal 
be  rendered  insensible  by  the  woorara,  and  the  circulation  be  then  main- 
tained by  artificial  respiration,  the  same  effect  is  not  produced  by  the  same 
injury,  ^e  muscles  being  as  wholly  unaffected  as  they  would  have  been  in 
the  dead  animal. 

It  has  been  shown  by  the  Abb^  Fontana,  that  the  poison  of  the  viper, 
virulent  as  its  effects  are  when  applied  to  a  wounded  surface,  may  be 
taken  into  the  stomach  with  impunity.  A  similar  observation  respecting 
the  woorara  has  lately  been  made  by  M.  Bernard  and  M.  Pelouze.  The 
same  thing  occurs  in  the  case  of  some  animals  as  to  opium.  I  injected  a 
strong  watery  solution  of  opium  into  the  stomach  of  a  rabbit,  but  no  poi- 
sonous effect  was  produced ;  although  a  similar  solution  injected  into  the 
cellular  membrane  occasions  stupe&ction  and  death.  I  presume  that  the 
opium  is  digested  by  the  stomach  of  the  rabbit,  although  it  is  not  so  by 
that  of  a  carnivorous  animal. 

Some  poisoned  arrows  from  the  Andaman  Islands,  with  which  I  was 
furnished  by  the  late  Mr.  Wilkins,  were  found  to  act  precisely  in  the  same 
manner  as  the  woorara ;  and  I  conclude  that  all  the  more  concentrated 
and  more  powerful  narcotic  poisons  have  a  like  operation,  and  destroy  life 
by  paralysing  the  muscles  of  respiration,  without  immediately  affecting  the 
action  of  the  heart.  But  it  is  otherwise  when,  either  from  the  more  feeble 
action  of  the  poison,  or  from  it  being  more  diluted,  or  more  gradually  ad- 
ministered, the  period  of  death  is  protracted.  In  the  case  of  a  patient,  who 
survived  the  being  poisoned  by  the  tinctiire  of  opium  for  more  than 
twenty-four  hours,  the  whole  of  the  vital  powers  seemed  gradually  to 
become  exhausted ;  and  from  the  ^lure  of  the  pulse,  it  appeared  that  the 
contractions  of  the  heart  must  have  ceased  nearly  at  the  same  time  with 
those  of  the  muscles  of  respiration. 

The  phenomena  of  death  from  drowning,  strangulation,  or  confinement 
in  an  atmosphere  in  which  there  is  too  large  a  proportion  of  carbonic  acid, 
are  very  similar  to  those  produced  by  a  narcotic  poison.  The  heart  con- 
tinues to  act  after  the  animal  is  apparently  dead,  and  he  may  be  restored 
to  life,  if  artificial  respiration  be  had  recourse  to  before  the  circulation  has 
ceased.  It  is  worthy  of  notice,  that  under  these  circumstances  the  animal 
does  not  recover  his  sensibility,  nor  his  power  of  locomotion,  until  some 
time  afler  he  has  begun  to  breathe  spontaneously ;  and  hence  we  may  con- 
clude, that  the  transmission  of  dark-coloured  blood  to  the  brain  has  not 
merely  a  negative  but  a  positive  effect — in  fact,  operating  on  it  in  the  same 
way  as  a  narcotic  poison.  In  some  instances  .the  affection  of  the  brain 
thus  produced  continues  so  long  that  ultimate  recovery  does  not  take  place ; 
the  animal  (if  I  may  be  allowed  the  expression)  dying  a  second  time,  in 
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cDnsteqiience  of  the  muscles  of  respii-atioa  again  ceasing  to  perform  their 
office.  These  obftervations  are  applicable  to  the  human  subject^  as  wall  au 
to  the  inferior  animals* 

I  have  el ae where  *  recorded  some  experiments,  ahowing  in  what  manner 
death  is  produced  by  the  discharge  of  an  electric  battery*  It  ia  not  out  of 
place  for  rae  to  refer  to  them  on  this  occasion,  as  the  phenomena  bore  a 
very  near  resemblance  to  those  prodaced  by  the  more  powerful  narcotic 
poisons. 


Note  F.     Page  46. 

Wlien  these  obierrations  were  communicated  to  the  Bojal  Sodety, 
thfife  was  not  the  same  uninterrupted  intercourse  with  otlier  countries  as 
pi  the  present  time ;  and  hence  it  waj*  tliat  I  was  not  acquainted  with  the 
very  impjrt^nt  researches  respecting  absorption  by  the  veins,  an  account 
of  which  had  b(^cn  previously  given  to  the  Institute  by  M.  Magendie- 
Holding  the  opinion^  which  was  then  universally  received,  that  absorption, 
in  the  physJologicAl  uense  of  the  ward,  is  performed  only  by  the  lymphatic 
vesselK,  I  Mas  led  to  believe  that  as  the  poieon  did  not  enter  the  circulation 
by  the  latter  channel,  it  could  have  done  so  only  by  tlie  wounded  veins. 
With  the  knowledge  of  the  facta  established  by  M.  Magendie,  It  is  scarcely 
necessary  for  me  to  add,  that  I  do  not  at  present  doubt  that  the  division 
of  the  veins  is  not  necessejy  to  the  admisaiDn  of  the  poi^n  into  these 
vesBt^ls, 

Although  it  is  iatittfactorily  proved  that  certain  poiBons  afiect  the  ay  stem 
through  the  medium  of  the  lilood,  there  are  nevertheless  some  facts  which 
ftcem  at  fir^t  to  lie  incompatible  with  this  view  of  the  subject.  I  refer  more 
e specially  to  the  experiments  of  M.  Magendie,  in  which  he  found  that 
when  the  blood  of  a  poisoned  animal  had  been  transfusod  into  the  blood- 
vessels  of  aaother  animal^  the  latter  was  in  no  degree  affected  by  it.  The 
prol>abIe  explaaation  is,  that  the  poisoned  blood  of  the  one  animal  was 
rendered  innocuous  by  being  diluted  with  the  healthy  blood  of  the  oihen| 

In  the  second  volume  of  the  *  Philosophical  Transactions '  there  is  the 
history  of  an  experiment,  in  which  several  ounces  of  the  blood  of  a  mangy 
dog  were  transfused  into  the  jugular  vein  of  a  healthy  dog,  without  the 

•  Mode  in  which  death  h  produced  by  a  stroke  of  lightning— see  p,  4^^ 
Vol,  I,  of  this  edition. 

t  The  mnm  ohi***rvntioDi  may  he  applied  to  some  experiments  recorded  hy 
Dr,  Addison  and  Mr.  Morgan,  fn  their  work  (m  poisoas.  Indeed  it  is  eddent 
from  the  wny  in  wbich  these  experimeata  were  coaduetwi^  that  the  traniiftision 
imti*t  liave  been  very  imperfect,  and  that  if  any  hlood  act'iftUy  passed  firom  one 
Buimal  to  the  other 'it  could  have  been  oulv  a  very  small  <|uajitity. 
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latter  being  afiected  by  the  disease.  But,  on  the  other  hand,  I  was  in- 
formed by  the  late  Professor  Coleman,  of  an  analogous  experiment  which 
he  had  made,  but  in  a  more  complete  manner,  with  a  different  result. 
Professor  Coleman's  statement  was,  that  having  abstracted  so  much  blood 
firom  a  sound  horse  as  to  induce  either  complete  syncope,  or  a  state 
approaching  to  it,  he  transfused  into  him  the  blood  of  a  glandered  horse ; 
the  result  being  that  the  sound  horse  recovered  from  the  syncope,  but  some 
time  afterwards  was  affected  by  the  glanders. 


Note  G.    Page  54. 

The  cat  which  was  resuscitated,  afler  being  apparently  dead  under  the 
influence  of  the  woorara,  was  given  to  a  friend,  and  lived,  as  I  have  been 
informed,  for  some  years. 

Not  long  after  this  experiment  was  made,  I  repeated  it  on  an  ass,  with 
the  assistance  of  Professor  Sewell,  at  the  Veterinary  College.  The  animal 
lay  in  a  state  of  total  insensibility  (the  lungs  being  inflated  by  means  of  a 
pair  of  bellows  and  a  tube  introduced  into  the  trachea)  for  more  than  an 
hour.  He  then  recovered,  and  seemed  to  suffer  no  inconvenience  afler« 
wards.  The  poison  used  on  this  occasion  had  been  given  to  me  by  Mr. 
Waterton,  who  had  himself  brought  it  from  America.  The  ass  had  been 
purchased  for  the  purpose  of  the  experiment,  by  the  late  Duke  of  Northum- 
berland (then  Earl  Percy),  and  was  afterwards  given  by  his  Lordship  to> 
Mr.  Waterton,  in  whose  island  he  was  allowed  to  range,  imd  where  he  was 
alive  many  years  afterwards. 

The  method  of  resuscitation,  which  is  here  described,  is  evidently 
applicable  to  all  cases  of  apparent  death,  in  which  the  action  of  the  heart, 
so  as  to  maintain  the  circulation,  continues  after  respiration  has  ceased. 
The  success  of  the  treatment  depends,  1st,  in  cases  of  poisoning,  on  the 
dose  of  the  poison,  a  limit  to  the  period  there  being  during  which  life  can 
be  maintained  by  means  of  artificial  respiration;  2ndly,  on  the  inflation 
of  the  lungs  being  carefully  made ;  *  drdly,  on  the  animal  being  kept  in  a 
temperature  of  not  less  than  85  or  90  degrees  of  heat  of  Fahrenheit's 
thermometer.  This  last  precaution  is  of  course  a  matter  of  greater  im- 
portance where  the  animal  is  of  a  small  size  (as  in  the  case  of  a  cat  or 
rabbit),  than  where  it  is  larger ;  still  it  is  not  to  be  neglected  even  in  the 
case  of  the  human  subject ;  otherwise  the  animal  heat  gradually  diminishes 
until  it  reaches  that  point  at  which  the  action  of  the  heart  can  no  longer 
be  maintained,  when  we  have  the  singular  result  of  an  animal  perishing 

•  On  this  subject  I  hnve  offered  some  observations  elsewhere.  See  Lecture 
on  the  effects  of  Strangulation^  p.  420^  Vol.  I.  of  this  edition. 
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from  cold  in  the  ordiDary  tempemttire  of  the  atmoiphere.  I  bare 
myself  known  the  circulation  to  continue  where  the  temperatiire  of  the 
interior  of  the  thorax  has  been  below  78°  of  Fahrenheit  ]  but  an  experi* 
ment  ia  related  by  Dr.  Chossat^  in  which  it  had  faUen  slill  lower. 

It  ia  needless  to  multiply  examples  of  the  kind.  I  am,  however,  induced 
to  record  the  following  experiment,  as  it  derives  a  peculiar  interest  from, 
the  circtimstance  of  the  use  of  ether  and  other  auDesthetic  agents  having 
been  lately  introduced  into  the  practice  of  nurgery, 

February  b^  182K — A  guinea-pig  was  placed  under  the  bell-glass  em- 
ployed in  my  experiments  on  animal  heat.  The  bell-glass  was  left  open  ' 
above,  while  a  small  retort  containing  sulphuric  ether  was  adapted  to  the 
tube  communicating  with  the  lower  part  of  the  appratus,  A  lamp  was 
placed  below  the  retort,  so  as  to  make  the  e titer  boil.  The  vapour  of  tlie 
elher  thus  became  mixed  with  tlie  air  in  the  bell-glass,  a  portion  of  it 
becoming  condensed  on  the  inner  surface  of  the  latter,  and  on  that  of  the 
wooden  stand  on  which  it  was  plaeed* 

In  two  minutes  afler  the  experiment  was  begiin  the  animal  moved  about 
brisikly,  as  if  affected  by  the  firat  symptonis  of  intoxication.  In  two 
minutes  more  he  lay  on  one  side  in  a  state  of  insensibility,  but  still 
breathing.  He  continued  in  this  state,  breathing  at  longer  and  longer 
intenrakf  for  six  minutes,  when  respiration  had  entirely  ceased.  After 
two  minutes  more  he  was  removed  from  underneath  the  bell-glass*  Though 
he  wa.^  apparently  dead  the  heart  could  be  felt  beating  feebly  through  the 
ribs.  An  opening  having  been  made  in  the  trachea,  the  lungs  were  now 
artificially  inflated.  Only  ia.  f^'tf  seconds  had  elapsed  before  there  was  a 
spontaneous  effort  to  breathe,  and  the  pulsations  of  the  heart  were  more 
distinct.  When  the  artificial  respiration  had  been  kept  up  for  some 
minutes  longer  it  was  discontinued.  The  animal  now  breathed  naturally, 
and  gave  some  alight  indications  of  sensibility  when  touched.  This  was 
followed  by  a  tremulous  motion  of  the  hmbs,  and  soon  aflerwards  by 
complete  recovery. 


Note  H.    Page  61, 

Tli*  feaearehes  of  modem  toxicologi^^ts,  and  the  application  of  a  more 
Bidcbenustry  to  the  detecting  of  poisrins,  not  only  in  the  alimentary  canal, 
Mfclfei^  diBWent  tissues^  and  even  in  the  blood  itself,  a^ord  a  suihcient 
L  of  the  observation,  tJiat  w^here  death  has  been  produced  by 
£  *bBl  litUe  is  to  be  learned  from  the  examination  of  the  contccts  of 
^^i^*  The  {act  is,  that,  in  pursuing  these  investigations,  the  object 
il^^  ^Bcdiately  in  view  was  to  determine  tlie  operation  of  poisons 
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on  the  yariouB  rital  organs,  and  the  mode  in  which  they  occasion  death  ; 
and  that  my  attention  was  only  incidentally  directed  to  a  subject,  which, 
notwithstanding  its  great  practical  importance,  is  not  that  which  is  of  the 
greatest  interest  to  the  physiologist. 

The  world  is  deeply  indebted  to  those  whose  successiye  labours  have 
brought  the  art  of  tracing  the  existence  of  these  mysterious  agents  afler 
they  have  done  their  work  of  death,  to  the  state  of  comparative  perfection 
which  it  has  now  attained,  and  especially  to  M.  Orfila,  with  whom  these 
inquiries  may  be  said  to  have  originated,  and  who  still,  after  the  lapse  of 
forty  years,  continues  to  prosecute  them  with  not  less  zeal  than  formerly, 
and  with  no  less  success  than  that  which  rewarded  the  efforts  of  his  early 
life. 
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DISSECTION   OF  A  HUMAN   F(ETUS, 

IN  WHICH  THB  CIRCULATION  OF  THE  BLOOD  WAS  CARRIED  ON 
WITHOUT  A  HEART. 


From  The  Philosopliical  Transactions  for  1809. 

An  opportunity  lately  occurred  to  me  of  examining  a  human 
foetus,  in  which  the  heart  was  wanting,  and  the  circulation  of  the 
blood  was  carried  on  by  the  action  of  the  vessels  only.  There 
have  been  some  other  instances  of  this  remarkable  deviation  from 
the  natural  structure ;  but  in  that  to  which  I  allude  the  growth 
of  the  child  had  been  natural,  and  it  differed  much  less  from  the 
natural  formation  than  in  any  of  those  which  are  on  record,  and 
I  have  therefore  been  induced  to  draw  up  the  following  account 
of  it 

A  woman  was  delivered  of  twins  in  the  beginning  of  the  seventh 
month  of  pregnancy.  There  was  a  placenta  with  two  umbilical 
cords,  which  had  their  origin  about  three  inches  distant  from  each 
other.  The  placenta  was  not  preserved;  but  Mr.  Adams,  who 
Attended  the  mother  in  her  lying-in,  observed  nothing  unusual  in 
its  appearance.  Both  foetuses  were  bom  dead.  They  were  nearly 
i>f  tho  same  size.  One  of  them  in  no  respect  differed  from  the 
iurdiuary  formation;  the  other  had  an  unusual  appearance,  and 
Mr*  Adams  thought  it  deserving  of  examination.  Through 
Dr*  HiK>per  it  was  put  into  my  hands  for  this  purpose. 

Th^  fui^tus  measured  thirteen  inches  from  the  summit  of  the 
cnuiium  to  the  feet     The  thorax  and  abdomen  were  surrounded 
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by  a  large  shapeless  mass^  which  concealed  the  form  of  the  whole 
upper  part  of  the  body.  This  mass  proved  to  be  the  integu- 
ments covering  the  posterior  part  of  the  neck  and  thorax, 
distended  with  a  watery  fluid  about  three  pints  in  quantity,  con- 
tained in  two  cysts,  lined  by  a  smooth  membrane.  When  the 
fluid  was  evacuated,  and  the  cysts  allowed  to  collapse,  the  foetus 
had  nearly  the  natural  form.  Its  extremities  had  nearly  the 
usual  appearance,  except  that  on  the  right  hand  there  was  no 
thumb ;  on  the  left  hand  there  was  no  thumb  also,  and  only  a 
single  finger.  There  were  three  toes  on  the  right  foot,  and  four 
toes  on  the  left  foot.  The  external  nostrils  consisted  only  of  two 
folds  of  skin,  under  each  of  which  was  the  orifice  of  an  internal 
nostril,  but  pervious  only  for  about  half  an  inch.  There  was  a 
hare  lip,  and  a  cleft  in  the  bony  palate  extending  one-third  of  an 
inch  backwards. 

On  dissection  the  craniiun  was  found  somewhat  compressed  by 
the  fluid  contained  in  the  cyst  behind  it.  The  brain  itself  was 
too  putrid  for  accurate  examination,  but  it  was  of  nearly  the 
natural  size,  and  nothing  unusual  was*  observed  in  it.  The  mem- 
branes had  the  natural  appearance,  and  the  nerves  appeared  to  go 
o£f  from  the  brain  and  spinal  marrow  nearly  as  usuaL 

In  the  thorax  there  was  no  heart,  thymus  gland,  or  pleura. 
The  trachea  was  situated  immediately  behind  the  sternum.  It 
had  its  natural  appearance,  and  divided  as  usual  into  the  two 
bronchia.  The  latter  terminated  in  the  lungs,  which  consisted  of 
two  rounded  bodies,  not  more  than  one-third  of  an  inch  in 
diameter,  having  a  smooth  external  surface,  and  composed  in- 
ternally of  a  dense  cellular  substance.  The  oesophagus  had  the 
usual  situation,  but  it  terminated  in  a  cul-de-sac  at  the  lower  part 
of  the  thorax.  The  rest  of  the  thorax  was  filled  with  a  dense 
cellular  substance,  and  in  place  of  the  diaphragm,  there  was  a 
membranous  septum  between  it  and  the  cavity  of  the  abdomen. 

In  the  abdomen,  the  stomach  had  no  cardiac  orifice.  The 
intestine  was  attached  to  the  mesentery  in  the  usual  way,  but  it 
was  proportionably  shorter  than  natural.     There  was  an  imperfect 
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cJTciim,  but  the  colour  was  not  distinguished  by  any  difference  of 
structure  or  appearance  from  the  rest  of  the  intestine.  The 
rectum  liad  its  usual  situation  in  the  i)elvis.  The  spleen  and 
rt'ual  capsules  were  small;  the  kidneys,  bladder,  penis,  and 
t<'!sti(*h\s  liad  tlie  usual  appearance.  The  abdomen  was  lined  by 
p(»rilona^um,  Init  there  Wcas  no  omentum.  The  liver  and  gall 
blade Kt  were  wanting. 

Ah  thcn^  was  no  heart,  it  became  an  object  of  importance  to 
ascM'Hain  the  (^xact  nature  of  tlie  circulation;  for  this  purpose,  the 
liIood-veHSflrt  were  traced  with  attention. 

Thi»  umbilical  chord  consisted  of  two  vessels  only;  one  of  these 
waH  larger  than  i\w  other,  and  its  coats  resembled  those  of  a  vein, 
whih'  those  of  IIh;  smaller  vessel  were  thick  and  elastic  like  those 
of  an  artc'ry.  Hoth  of  these  vessels  entered  the  navel  of  the  child. 
Tho  iirtory  passed  to  the  li^ft  groin  by  the  side  of  the  urachus, 
iMM'iipyiny;  tlie  usual  situation  of  tlie  left  umbilical  artery.  Here 
il  gave  olVthr  I'xtt'riial  and  internal  iliac  arteries  of  the  left  side, 
autl  was  thrn  continued  u])wards  on  thc^  fore  part  of  the  spine, 
forming  the  aorta.  From  the  aorta  rose  the  common  tnmk  of  the 
rii^lit  iliai'  Jirtcry,  and  tlui  ])ranches  to  the  viscera  and  parietes  of 
lln»  thorax  and  alxlomon.  At  the  upper  part  of  the  thorax,  it 
Hout  otV  till'  two  Hiihclavian,  and  afterwards  dinded  into  the  two 
otuvtid  urtiM'ii'H,  without  forming  an  arch.  The  veins  correspond- 
ing to  \\wHv  arteries  terminated  in  tlie  vena  cava,  which  was 
MtuatiM  on  tln»  iintrrior  part  of  the  spine  before  the  aorta,  and 
I^HstiM  downwanis  before  the  right  kidney  to  the  right  groin. 
Hciv  it  bivann*  rellt»ct(Ml  upwards  by  the  side  of  the  urachus  to 
^ho  WttVoU  nud  wan  continued  into  the  larger  vessel,  or  vein  of 

It  ^\^)H>Ani,  therefore,  that  in  this  firtus  not  only  the  heart  was 

««uu\\^x  but  t\»ort^  was  no  (u)mmunication  of  any  kind  between 

tW  t\:\\ui»  \^f  the  venous  and  arterial  systems,  as  in  tlie  natural 

<tJrtws  >kK**i^*  thort*  i*  «  \ieart.     The  only  communication  between 

Ao  X^\^  *^^*  of  \t*sw»el!»,  was  by  means  of  the  capillary  branches 

«i>M»'l\«4Mo«(V^  ft»  w^uil  in  the  foetus  and  in  the  placenta.     The 
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blood  must  have  been  propelled  from  the  placenta  to  the  child 
through  the  artery  of  the  chord,  and  must  have  been  returned  to 
the  placenta  by  means  of  the  vein,  so  that  the  placenta  must  have 
been  at  once  the  source  and  the  termination  of  the  circulation,  and 
the  blood  must  have  been  propelled  by  the  action  of  the  vessels 
only. 

It  is  to  be  understood,  that  the  circulation  in  the  foetus  receives 
no  propelling  power  from  the  action  of  the  heart  and  arteries  of 
the  mother.  This,  although  perfectly  known  to  anatomists,  it  is 
proper  to  mention,  as  it  may  not  be  equally  known  to  all  the 
members  of  this  society. 

It  appears  extraordinary,  that  under  these  circumstances,  not- 
¥dthstanding  the  circulation  through  the  placenta  must  have  been 
more  languid  than  is  natural,  that  organ  should  nevertheless  have 
been  capable  of  exercising  its  proper  functions,  so  as  to  produce 
those  changes  on  the  blood,  which  are  necessary  for  the  mainte- 
nance of  foetal  life.  This  may  be  explained  by  considering  that 
in  the  natural  foetus  the  umbilical  arteries  are  branches  of  the 
general  arterial  system,  and  only  a  portion  of  the  blood  of  the  child 
is  sent  to  the  placenta ;  whereas  in  the  foetus  which  I  have  de- 
scribed, the  trunk  of  the  vena  cava  was  continued  into  the  vein  of 
the  chord,  and  the  whole  of  the  venous  blood  circulated  through 
the  placenta,  and  was  exposed  to  the  influence  of  the  arterial  blood 
of  the  mother. 

But  the  most  interesting  circumstance  which  we  learn  from 
this  examination  is,  that  the  circulation  not  only  can  be  carried 
on  without  a  heart,  but  that  a  child  so  circimistanced  can  be  main- 
tained in  its  growth,  so  as  to  attain  the  same  size  as  a  foetus  which 
is  possessed  of  that  organ.  This  fact  is  contrary  to  what  prior 
experience  has  led  us  to  expect,  as  ynll  appear  from  the  foUoMring 
abstract  of  the  authenticated  cases  of  this  species  of  malformation, 
which  we  find  on  record. 

A  monster  in  which  there  was  no  heart  is  described  by  M.  Mery.* 

*  Uistoirc  de  TAcad^mie  Koyalo  des  Sciences,  1720. 
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There  were  twins,  one  of  which  was  well  formed,  and  of  the  usual 
size  of  a  six  montha  child ;  the  ei^e  of  the  other  was  not  mentioned, 
so  that  no  comparison  could  be  made  between  them.  In  the 
latter,  the  heiMi,  neck,  and  upper  extremities  were  wanting. 
There  were  no  vestiges  of  a  brain,  nor  waa  there  any  liver.  The 
dissection  of  the  blood-veesele  does  not  appear  to  have  been  very 
accurately  made,  but  from  the  general  account  I  should  suppose 
that  the  circulation  did  not  materially  differ  from  that  of  the 
foetus  which  I  have  described. 

Another  instance  of  this  kind  is  described  by  M.  Winslow.*  This 
was  also  a  twin  only  seven  inches  in  length.  The  age  and  size  of 
the  other  child  are  not  mentioned.  In  this  instance  there  was  no 
head,  nor  any  ve&tige  of  a  brain.  There  were  no  lungs^  liver, 
stomach,  nor  spleen,  and  only  a  small  portion  of  intestine.  The 
arterial  system  is  described  as  being  complete,  communicating  with 
the  placenta  by  the  umbilical  vein  opening  into  the  aorta,  and  the 
umbilical  arteries  arisiog  nearly  as  usual.  In  this  instance  there 
was  a  circle  of  vessels  formed  by  the  arteries  only,  for  M,  Winslow 
expressly  states,  that  there  were  no  veins ;  and  however  extraor- 
dinary this  may  appear,  we  cannot  be  otherwise  than  cautious  in 
denying  an  observation  made  by  an  anatomist  so  remarkable  for 
his  extreme  accuracy  and  minuteness. 

Dr-  Le  Cat  of  Rouen  f  states  another  case  of  twins,  bom  at  the 
end  of  the  ninth  month  of  pregnancy.  One  of  them  was  a  well- 
formed  child  of  the  usual  size ;  but  the  other  was  only  twelve 
iaches  and  a  half  in  length.  The  head  of  the  latter  waa  veiy  im- 
perfect^  and  there  was  only  a  very  minute  portion  of  brain.  The 
h««irU  lun^w,  Uver,  stomach,  and  spleen  were  entirely  wanting, 
and  tluM't^  wiiA  fifily  a  small  portion  of  intestine.  The  arterial 
vynlf^iu  ^  I  J'  trrt;  the  umbilical  vein  terminated  in  the  aorta, 
Ittd  thtj  umbiliiuil  aitciii's  had  their  origin  from  the  internal  iliac, 
ii  Vmmkl.  There  is,  howe%  er,  an  obscurity  in  the  account  of  the 
tiiwllltiant  m  it  is  stated  that  there  were  veins,  but  they  were  not 

*  lUettoitv  do  TAciid^mie  Roy  ale  dea  Scieac&a,  1740* 
t  PiiiluBMiphital  Tnttisuctioas  for  1767. 
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traced^  nor  was  any  communication  made  out  between  them  and 
the  arteries^  or  the  vessels  of  the  chord. 

Dr.  Clarke  *  has  given  an  accoimt  of  a  case,  in  which  a  woman, 
after  a  natural  labour,  was  delivered  of  a  healthy  child,  and  also  of 
a  substance  covered  by  common  integuments,  of  an  oval  form, 
four  inches  in  length,  and  having  a  separate  navel  string  and 
placenta.  In  this  substance  there  was  one  os  innominatimi,  with 
a  femur,  tibia,  and  fibula.  There  were  neither  brain  nor  nerves ; 
nor  were  there  any  viscera,  except  a  small  portion  of  intestine. 
The  umbilical  chord  consisted  of  two  vessels,  an  artery  and  a  vein, 
both  of  which  ramified  in  this  substance  and  in  the  placenta. 

In  Dr.  Hunter's  anatomical  collection  there  are  two  specimens 
of  monsters  bom  without  hearts.  In  both  of  them  the  whole 
upper  part  of  the  body  was  wanting ;  and  in  neither  was  the  exact 
nature  of  the  circulation  ascertained. 

In  each  of  the  instances  which  I  have  quoted,  not  only  the 
heart  was  wanting,  but  the  foetus  in  other  respects  was  so  imperfect, 
that  it  could  not  be  considered  as  anything  more  than  a  mola,  or 
an  irr^ularly  formed  living  mass  connected  with  the  placenta. 
In  particular,  in  all  of  them  the  brain,  which  with  justice  may  be 
considered  as  affording  the  best  distinction  between  a  mola  and  a 
foetus,  was  wanting;  whereas  in  that  which  forms  the  subject  of 
the  present  paper,  the  brain  was  nearly  as  large  as  usual,  and  in 
other  respects  the  foetus  varied  much  less  from  the  natural 
structure  than  in  any  former  instance. 

In  the  cases  already  on  record,  we  have  seen,  that  wherever  the 
size  of  the  monster  was  mentioned,  it  was  much  smaller  than  a 
natural  foetus.  This  would  have  led  to  the  supposition,  that  a 
circulation,  which  was  carried  on  by  the  action  of  the  vessels  only, 
was  incapable  of  maintaining  the  natural  growth  of  a  child,  had 
it  not  been  found  that  the  foetus,  which  I  have  described,  though 
the  heart  was  wanting,  Was  fully  equal  in  size  to  a  foetus  of  the 
same  age,  which  was  possessed  of  that  organ. 

•  PhiloBophical  Transactions  for  1703. 
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It  may  be  observed  that  in  all  these  cases  in  which  the  heart 
was  wanting^  the  liver  was  wanting  also.  It  is  probable  that  the 
action  of  the  vessels  only  without  the  assistance  of  the  heart  would 
have  been  insufficient  to  propel  the  blood  through  the  circulation 
of  the  liver,  which  is  so  extensive  in  the  natural  foetus. 
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In  all  animals  except  those  of  the  very  lowest  class,  a  distinct 
nervous  and  muscular  system  are  found  combined  in  the  same 
individual,  and  the  fimctions  of  the  one  are  very  much  connected 
with,  and  influenced  by,  those  of  the  other.  If  the  nervous  system 
is  in  a  state  of  excitement,  the  contractions  of  the  muscles  are 
rendered  more  powerful  and  more  frequent ;  and  if  its  functions 
are  impaired,  muscular  paralysis  is  the  consequence.  These  cir- 
cumstances have  induced  some  physiologists  to  consider  the 
contractile  power  of  the  muscles  as  wholly  dependent  on  the 
nervous  influence. 

Baron  Haller  appears  to  have  been  the  first  who  took  a  very 
scientific  view  of  this  subject.  He  distinguished  between  the 
irritability  of  a  muscle,  or  its  capability  of  contracting,  and  the 
immediate  cause  of  stimulus  by  which  the  contraction  is  produced. 
His  experiments  led  him  to  conclude  that  the  former  may  exist 
independently  of  anything  derived  from  the  nerves;  that  im- 
pressions communicated  by  the  nerves  form  one  class  of  stimuli, 

*  This  communication  was  ordered  by  the  Council  to  bo  printed,  but  tho 
printing  was  postponed  at  the  request  of  the  author.  Tho  Council  have  permitted 
me  to  copy  it  from  the  iVrchives  of  the  Society. — C.  H. 
VOL.  II.  H 
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but  that  impressions  of  other  kinds  may  operate  as  stimuli  also. 
Thus  the  voluntary  muscles  were  considered  as  subjected  to  the 
nerves,  in  so  far  as  they  receive  through  them  the  stimulus  of 
volition,  while  the  heart  is  excited  to  action  by  the  contact  of  the 
blood,  and  is  altogether  independent  of  the  nervous  influence. 
The  doctrine  of  Haller  appeared  to  derive  ample  confirmation 
from  the  experiments  of  Cruikshank,*  Bichat,t  and  myself,  J  which 
proved  that  the  functions  of  the  brain  may  be  completely  destroyed 
without  any  interruption  to  the  circulation  of  the  blood. 

The  very  curious  and  original  investigations  of  M.  Le  Gallois 
(an  accoimt  of  which  was  published  in  Paris  in  the  year  1812) 
have  tended  to  throw  a  new  light  on  this  subject.  The  experi- 
ments of  this  physiologist  have  led  him  to  the  following  conclusions : 

1.  That  the  spinal  marrow  is  the  seat  of  sensation  and  volition, 
and  that  the  nervous  influence,  whatever  it  may  be,  is  generated 
in  it,  as  well  as  in  the  brain.§ 

2.  That  the  spinal  marrow  furnishes  to  the  whole  of  the  system 
the  principle  of  life,  so  that  if  a  portion  of  it  be  destroyed,  the 
death  of  those  parts  which  derive  their  nerves  from  it  is  the  con- 
sequence. || 

3.  That  the  stimulus  of  the  blood  is  the  immediate  cause  of 
the  contraction  of  the  heart ;  but  that  this  organ,  like  the  other 
muscles,  derives  its  vitality,  and  its  capability  of  contraction,  from 
the  spinal  marrow,  so  that  if  the  whole,  or  even  a  considerable 
portion  of  the  latter  be  destroyed,  the  circulation  of  the  blood 
cease8.ir 

•  Philosophical  Tranflactions,  1796. 

t  Hocherches  Physiolopques  sur  la  Vie  ot  la  Mort 

J  '  Oroonian  Lecture/  '  Philoeophical  Transactions/  1811. 

5  Experiences  sur  le  Principe  de  la  Vie,  notamment  sur  celui  des  Mouvoments 
du  Ca^ur  ©t  sur  le  Si^ge  de  ce  Principe.  Par  M.  Le  Gallois,  Paris,  1812,  p.  188, 
elpawlm. 

11  i>p,  eit.  p.  110,  et  passim.  M.  Le  Gallois  does  not  express  himself  clearly 
on  thi*  point.  It  would  seem,  from  some  of  his  observations,  that  he  considers 
tKe  d«^t»truction  of  a  portion  of  the  spinal  marrow  not  only  as  affecting  the  con- 
U^etiUt^Y  of  tho  luusclos,  but  as  causing  the  capillaiy  circidation  to  stop  in  those 
f*H*  which  roct^ivo  their  nerves  from  it. 

H  iV  cit.  p.  IW. 
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The  fEtcts  from  which  these  conclusions  were  drawn  must  be 
allowed  to  be  novel  and  highly  interesting ;  but  the  subject  still 
seems  to  demand  further  investigation.  I  have  repeated  the 
greater  number  of  M.  Le  Crallois's  experiments :  from  these  I  have 
been  led  to  institute  others^  and  in  the  present  Croonian  Lecture 
I  have  the  honour  of  lajning  the  result  of  my  inquiries  before  the 
Boyal  Society. 

II. 

I  found  the  e£fect  produced  on  the  heart's  action  by  the  de- 
struction of  the  spinal  marrow  to  be  precisely  such  as  has  been 
stated  by  M.  Le  Gullois.  The  circulation  ceases  either  instan- 
taneously, or  after  a  very  short  period  of  time ;  but  in  order  that 
the  fjEU^  should  be  satisfactorily  explained^  it  appeared  to  be  de- 
sirable, that  more  accurate  observations  should  be  made  on  the 
effects  which  the  destruction  of  the  spinal  marrow  produces  on 
the  vitality  of  other  parts  of  the  body,  and  on  the  contractile 
power  of  other  muscles. 

The  blood  passing  from  the  arteries  into  the  veins  of  the  greater 
circulation,  undergoes  a  change  in  its  properties,  which  is  marked 
by  an  alteration  in  its  appearance  from  a  scarlet  to  a  dark  colour. 
Whatever  may  be  necessary  besides,  this  change  of  the  blood  in 
the  capillary  vessels  is  essential  to  life  generally,  and  to  the 
maintenance  of  the  particular  functions  of  every  organ,  which 
enters  into  the  composition  of  the  animal  system.  Various 
circumstances  render  it  very  improbable  that  the  influence  of  the 
spinal  marrow  should  be  necessary  to  the  production  of  this  in  the 
circulating  blood,  and  the  following  experiment  seems  to  remove 
any  doubt  which  might  exist  on  this  subject. 

Ea?p.  1.  A  dog  was  killed  by  the  division  of  the  spinal  marrow 
in  the  upper  part  of  the  neck,  and  immediately  afterwards  the 
posterior  extremities,  with  the  pelvis  and  lumbar  vertebrao,  were 
separated  from  the  rest  of  the  body.  The  termination  of  the 
spinal  marrow  in  the  cauda  equina  was  completely  destroyed  by 
means  of  a  rod  of  iron  introduced  into  the  theca  vertebralis.     A 
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meUllic  tubo  haTing  been  introduced  into  the  aorta  immediately 
above  it^fi  liifarciiUt^Ti,  blood  of  a  bright,  scarlet  colour  from  the 
carotid  artery  of  a  borso  wa^  injected  into  the  arteries  of  the  biad 
limbs  by  means  of  a  syringe.  The  injected  blood  returned  of  a 
dark  colour.  The  e^qteriment  was  continued  during  a  period  of 
more  than  ten  minutes,  and  the  blood  always  flowed  from  the 
orifices  of  the  divided  veins  of  a  dark  colour^  e^^cept  when  much 
force  was  mod  in  making  the  injection^  and  then  the  alteration  in 
the  colour  of  the  blood  was  always  less  in  proportion  as  the 
velocity  was  greater. 

If  a  nerve  bo  divided^  the  parts  to  which  it  is  distributed  retain 
their  vitality,  and  the  muscles,  though  no  longer  subjected  to 
volition,  are  still  capable  of  being  excited  by  means  of  other 
stimuli;  but  tbis  does  not  in  itself  prove  the  influence  of  the 
spinal  marrow  to  be  unnecessary  to  life,  since  the  small  nerv*es 
everywhere,  but  particularly  those  of  the  skin,  extensively  unit© 
with  one  anotherj  bo  as  to  maintain  an  indirect  communication 
with  the  spinal  marrow,  by  means  of  which  the  influence  of  the 
latter  may  be  supposed  to  be  kept  up,  in  like  manner  as  the 
circulation  of  the  blood  in  a  Hmb  continues  by  means  of  the 
anastomosing  vcflsels  after  the  principal  artery  is  obliterated. 

The  following  expcriraenta  were  instituted  for  the  purpose  of 
aacertaiuing  the  effects  which  are  produced  where  the  influence  of 
the  spinal  marrow  on  a  part  of  the  animal  system  is  more 
completely  destroyed. 

Exp,  2.  The  theca  vertebralis  of  a  frog  having  been  exposed 
netu*  the  pelvis,  the  texture  of  the  posterior  part  of  the  spinal 
marrow,  where  the  nerves  of  the  posterior  extremities  arise  from 
it,  was  destroyed  by  means  of  a  wire.  The  immediate  consequence 
of  this  was  the  compltite  paralysis  of  the  hind  limbs.  Two  days 
nfti^rwunie  tlio  welis  of  the  hind  feet  having  been  examined  in  a 
nEUeniiGQ(Ms  the  circulation  of  the  blood  in  the  capillary  vessels 
Mi  hwsA  m  active  as  \mder  ordinary  circumstances.  The 
WM^lMii^llKMhi^hs  and  logs  were  made  readily  to  contract  by 
mnM  <rf  IW  TohiUo  battery;  and  when  a  battery  consisting  of 
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sereral  pairs  of  plates  was  employed,  the  contractions  were  not  less 
powerful  than  those  which  take  place  in  voluntary  movements. 

Exp.  3.  In  another  frog,  four  days  after  the  destruction  of  the 
posterior  part  of  the  spinal  marrow,  on  examining  the  webs  of  the 
hind  feet  in  the  microscope,  the  capillary  circulation  was  found 
to  be  not  at  all  di£ferent  from  what  it  is  under  ordinary  circum- 
stances, and  the  muscles  of  the  hind  limbs  were  made  to  contract 
readily  and  powerfully  by  means  of  the  voltaic  battery. 

Exp.  4.  In  a  dog  I  divided  the  skin  and  muscles,  which  lie 
before  the  axillary  plexus  of  nerves,  and  afterwards  the  nerves 
themselves.  I  then  divided  the  remaining  skin  and  muscles,  the 
cellular  membrane  in  the  axilla,  and  every  other  part  by  which 
the  scapula  and  anterior  extremity  are  attached  to  the  trunk,  with 
the  exception  of  the  axillary  artery  and  vein,  so  that  these  vessels 
were  completely  insulated,  and  formed  the  only  connection 
between  the  limb  and  the  rest  of  the  animal.  The  divided  edges 
of  the  skin  were^brought  together  by  means  of  sutures.  The  circu- 
lation continued  in  the  limb,  and  the  pulse  of  the  radial  arteiy 
was  distinctiy  to  be  felt  a  little  above  the  wrist.  Twenty  hours 
afterwards,  an  incision  having  been  made  in  the  fore-arm,  the 
arteries  bled  freely,  the  blood  being  of  a  scarlet  colour.  The 
muscles  were  made  to  contract  powerfully  by  means  of  the  voltaic 
battery,  and  when  several  pairs  of  plates  were  employed  the  con- 
tractions did  not  seem  to  be  less  powerful  than  those  which  arise 
from  the  stimulus  of  volition.  On  the  following  day  the  dog  died. 
The  limb  was  examined  very  carefully,  and  not  the  smallest  connec- 
tion was  foimd  remaining  between  it  and  the  trunk,  except  that 
by  means  of  the  axillary  artery  and  vein. 

These  experiments  show  that  the  vitality  of  a  part  may  continue, 
and  that  the  muscles  may  retain  their  contractile  power,  although 
completely  deprived  of  the  influence  of  the  brain  and  spinal 
marrow ;  and  they  afford  a  more  ample  confirmation  of  the  Hallerian 
doctrine  of  muscular  irritability,  than  any  which  (as  far  as  I 
know)  have  been  before  published. 

Do  the  nerves  possess  the  property  of  generating  the  nervous 
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ilLfluence  as  well  as  the  spinal  marrow  iteelf  ?  and  may  tlic  Conner 
be  supposed  to  conduce  to  tlie  maintenaiice  of  the  nervous  influenee 
after  all  communication  with  the  latter  is  destroyed  ?  This  might 
constitute  another  subject  of  inquiry,  conoemiDg  whicli  I  shall 
only  observe  that  it  does  not  seem  to  admit  of  being  either  abso- 
lutely  confinned,  or  absolutely  refuted,  by  direct  experiment; 
but  that  many  circumstances  tend  to  prove  that,  in  the  higher 
orders  of  animals,  the  nerves  simply  act  as  conductors  between 
their  sentient  estremitiess  and  the  brain  or  spinal  marrow  in  which 
they  have  their  origin,  and  there  seems  to  be  no  fact  to  warrant 
us  in  believing  that  they  answer  any  other  purpose. 

A  regular  and  constaut  supply  of  blood,  which  has  been  exposed 
to  the  influence  of  the  air,  appears  to  be  the  most  essential  circum- 
stance towards  the  maintenance  of  life  in  the  whole  or  in  any  part 
of  the  animal  system,  M,  Bichat  has  shown  that  when  the  supply 
of  arterial  blood  to  the  brain  is  interrupted,  the  functions  of  that 
orj^an  are  anniliilated,  and  various  facte^  which  it  would  bo  unneces- 
sary to  enumerate,  lead  to  the  mme  conclusion  with  respect  to  the 
muscles*  The  principle  of  vitality  is  impailed  by  the  same  means 
to  different  organs,  and  to  them,  according  to  their  difference  of 
structiu-o^  it  shows  itself  in  various  ways  and  produces  various 
phenomena. 

IIL 

^Tien  the  spinal  marrow  of  a  warm-blooded  animal  is  destroyed, 
the  circulation  of  the  blood  ceases  after  a  period  of  time,  which 
varies  from  one  to  five  or  six  minutes,  according  to  the  age  of  the 
animaV  and  as  the  wliole  or  part  of  the  spinal  marrow  is  made 
the  subject  of  experiment;  nor  can  the  circulation  be  maintained 
by  means  of  artificial  respiration,  as  after  decapitation.  The  fibres 
uf  the  heart,  indeed,  continue  to  contract  for  some  time  afterwards, 
p^irticularly  if  it  ho  es:po&od  to  the  action  of  the  air,  or  recited  by 
A  mechanical  stimulus;  but  these  contractions  may  be  readily 
*listingiiished  from  those  which  take  place  in  tlie  living  auimal. 
Th€  inuscuUtr  coats  of  the  heart,  instead  of  being  firm  and  unyield- 
ing, an^  soft  and  tlaccid  to  the  touch,  and  the  contractions  are 
fiH*ble  auil  irregular^  aud  no  more  fitted  to  maintain  the  ciiculation 
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than  the  tremulous  action  of  the  muscles  of  the  extremities  which 
remain  after  death  is  to  produce  the  locomotion  of  the  ftT^im5tl- 

One  method  of  accounting  for  the  effect  on  the  circulation  pro- 
duced by  the  destruction  of  the'  spinal  marrow^  is  to  suppose  that 
the  heart  derives  from  it  its  principle  of  irritability,  by  which  it 
is  rendered  capable  of  contracting  on  the  application  of  a  stimulus. 
Sut  it  has  been  shown  that  the  nervous  influence  is  not  necessary 
to  the  irritability  of  the  other  parts  of  the  muscular  system ;  and 
as  it  is  highly  improbable  that  the  source  of  irritability  in  one 
muscle  should  be  different  from  that  in  another,  some  other 
explanation  of  the  connection  between  the  spinal  marrow  and  the 
heart  appears  to  be  required. 

From  having  adopted  the  theory  of  Haller  that  the  blood  forms 
the  stimulus  to  the  heart,  by  which  the  successive  contractions  of 
its  different  cavities  are  produced  so  as  to  maintain  the  circulation, 
I  had  been  led  to  imagine  that,  if  an  animal  which  died  of 
hsBmorrhage  were  immediately  examined,  the  heart  must  be  found 
to  have  ceased  acting  in  consequence  of  its  natural  stimulus  being 
wanting,  and  it  was  with  some  degree  of  surprise  that  I  learned 
from  the  following  experiments  (which  were  instituted  with  a 
view  to  another  investigation)  that  the  &ct  is  otherwise. 

Eoop.  5.  In  a  rabbit  nearly  full  grown,  I  divided  in  one  incision 
both  carotid  arteries  near  their  origin,  and  the  other  vessels  in  the 
lower  part  of  the  neck.  There  was  a  profuse  haemorrhage,  and  in 
thirty  seconds  all  appearance  of  sensibility  and  voluntary  motion 
had  ceased.  Two  minutes  after  the  division  of  the  blood-vessels 
I  opened  into  the  chest,  and  found  the  heart  acting  140  times  in 
a  minute.  The  contractions  bore  no  resemblance  to  those  which 
are  kept  up  after  death  by  the  contact  of  the  air;  they  were 
regular  and  vigorous ;  the  muscular  parietes  were  firm  and  un- 
yielding to  the  touch ;  nor  did  the  appearance  of  the  heart  at  all 
differ  from  that  in  the  living  animal,  except  that  it  was  of  a  smaller 
size,  in  consequence  of  its  cavities  not  being  dislxinded  with  lilood. 
An  incision  having  been  made  into  the  right  ventricle,  a  very 
minute  quantity  of  blood  oozed  from  it,  but  the  left  ventricle  was 
entirely  empty. 
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Exp,  6,  A  rabbit  was  moculated  with  woorara  poison,  and, 
wlicD  apparently  dead,  the  cixculation  was  kept  up  by  means  of 
artificial  respiration.  The  tliarax  having  been  opened  into  the 
h«*art  was  found  acting  140  times  in  a  minute,  I  made  an  opening 
into  the  aorta  and  vena  cava  inferior  at  a  little  distance  from  the 
heart.  There  was  a  profuse  bsemorrlmge,  and  the  heart  almost 
immediately  became  empty  of  blood,  but  this  seemed  to  produce 
no  difference  in  it.s  action.  At  the  end  of  two  minutes  the  con- 
tractions were  still  equally  regular,  frequent,  and  vigorous,  as  in  the 
living  animal  i  from  this  time  they  became  less  frequent,  feeble, 
and  irregular. 

In  these  experiments,  the  action  of  the  heart,  instead  of  being 
stopped,  continued  apparently  unaltered  for  at  leaat  two  minutes 
after  that  viacus  and  the  great  blood-vessels  were  empty  of  blood ; 
and  this  cannot  be  explained  oa  the  supposition  that  the  con- 
tractions of  the  lieart  are  produced  by  the  stimiilus  of  the  blood 
applied  to  its  different  cavities,  since  we  find  on  other  occasions 
that  the  contractions  of  a  muscle  cease  immediately  on  the 
stimulus  which  produced  them  being  removed* 

It  is  well  known  that  in  an  animal  which  is  suffocated,  the 
heart  continues  to  contract  for  a  short  time  after  respiration  has 
cea^Mcd,  circulating  dark-coloured  blood,  and  hence  I  was  led  to 
institute  the  following  experiment,  with  a  view  to  the  further 
elucidation  of  this  subject, 

Exp,  7,  I  procured  two  yoimg  rabbits  of  the  same  age  and  size, 
A  ligature  was  tied  round  the  neck  of  one  of  tliem  so  as  to  strangle 
it  At  the  end  of  one  minute  all  appearance  of  sensibility  and 
vohmtary  motion  bad  ceased.     At  the  end  of  three  minutes  and 

Emhalf  IijpcuL^diuto  the  chest,  and  found  the  heart  distended  vtiih 
dftrk-<^loured  blood.  There  w^ere  some  feeble  and  irregular  con- 
ImiiiiWIH  of  Uie  ventricles,  but  not  sufficient  to  maintain  the 
liifwhliiwy,  fti  on  dividing  the  subclavian  arteries  not  a  drop  of 
Il  tibt  ^ht^  mbbit  the  carotid  and  subclavian  arteries  and  the 
«iMHM4plli(  Tiillffi  were  divided  at  one  incision.     There  was  a 
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profuse  hsdmorrbage,  and  at  the  end  of  thirty  Beconds  there  were  no 
remains  of  sensibility  and  voluntary  motion.  At  the  end  of  three 
minutes  and  a  half,  the  chest  having  been  opened  into,  the  heart 
was  found  acting  120  times  in  a  minute,  and  the  contractions  were 
equally  regular,  and  nearly  as  vigorous  and  powerful  as  in  the 
living  animal,  and  much  more  so  than  they  were  at  the  same 
period  in  the  rabbit  which  had  been  strangled.  On  cutting  into 
the  left  ventricle  it  was  found  to  be  nearly  empiy ;  a  very  small 
quantity  of  blood  oozed  from  the  right. 

In  this  experiment  the  action  of  the  heart  continued  longer  in 
the  animal  which  died  of  haemorrhage  than  in  that  which  was 
killed  by  suffocation,  and  this  confirms  the  conclusion  that  it  is 
not  from  the  stimulus  of  the  blood  applied  to  its  different  cavities, 
but  from  a  stimulus  of  another  kind,  that  the  contractions  of  the 
heart  are  produced,  so  as  to  maintain  the  circulation  in  the  living 

Indeed,  if  we  examine  the  commonly  received  doctrine  on  this 
subject,  it  will  appear  that,  in  many  respects,  it  does  not  afford  a 
very  satisfactory  explanation  of  the  phenomena  of  the  circulation. 

1.  If  a  person  loses  a  considerable  quantity  of  blood,  the  con- 
tractions of  the  heart  are  rendered  more  frequent,  as  if  to  make 
up  by  the  more  rapid  circulation  for  the  diminished  quantity  of  the 
circulating  fluid.  Were  the  blood  the  stimulus  which  excites  the 
heart  to  contract,  the  loss  of  blood  ought  to  diminish  the  frequency 
of  its  contractions,  since  a  longer  time  would  be  necessary  for  a 
sufficient  quantity  of  the  stimulus  to  be  accumulated  in  any  one  of 
its  cavities. 

2.  As  the  valves  of  the  heart  open  in  the  direction  of  the  circu- 
lation, the  auricle  and  ventricle  of  each  side,  with  respect  to  the 
blood  entering  the  heart,  may  be  considered  as  forming  a  single 
cavity,  of  which,  if  the  blood  were  the  stimulus  producing  the 
contraction,  the  whole  should  dilate  and  contract  at  the  same 
instant,  instead  of  the  two  portions  dilating  and  contracting  in 
succession,  as  we  find  to  be  the  case. 

3.  The  sudden  changes  in  the  state  of  the  pulse,  which  are 
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Exp.  6.  A  rabbit  was  inoculated  witli  woorara  poison,  and, 
when  apparently  dead,  the  circulation  was  kept  up  by  means  of 
artificial  respiration.  The  thorax  having  been  opened  into  the 
heart  was  found  acting  140  times  in  a  minute.  I  made  an  opening 
into  the  aorta  and  vena  cava  inferior  at  a  little  distance  from  the 
heart.  There  was  a  profuse  haemorrliage,  and  the  heart  abnost 
immediately  became  empty  of  blood,  but  this  seemed  to  produce 
no  difference  in  its  action.  At  the  end  of  two  minutes  the  con- 
tractions were  still  equally  regular,  frequent,  and  vigorous,  as  in  thq 
living  animal ;  from  this  time  they  became  less  frequent,  feeble^ 
and  irregular. 

In  these  experiments,  the  action  of  the  heart,  instead  of  being 
stopped,  continued  apparently  unaltered  for  at  least  two  minutes 
after  that  viscus  and  the  great  blood-vessels  were  empty  of  blood ; 
and  this  cannot  be  explained  on  the  supposition  that  the  eon- 
tractions  of  the  heart  are  produced  by  the  stimulus  of  the  blood 
applied  to  its  different  cavities,  since  we  find  on  other  oceadonB 
that  the  contractions  of  a  muscle  cease  immediately  on  the 
stimulus  which  produced  them  being  removed. 

It  is  well  known  that  in  an  animal  which  is  8uffo(»ted,  the 
heart  continues  to  contract  for  a  short  time  after  respiration  has 
ceased,  circulating  dark-coloured  blood,  and  hence  I  was  led  to 
institute  the  following  experiment,  with  a  view  to  the  further 
elucidation  of  this  subject. 

Exp.  7.  I  procured  two  young  rabbits  of  the  same  age  and  sise. 
A  ligature  was  tied  round  the  neck  of  one  of  them  so  as  to  strangle 
it.  At  the  end  of  one  minute  all  appearance  of  sensibility  and 
voluntary  motion  had  ceased.  At  the  end  of  three  minutes  and 
a  half  I  opened  into  the  chest,  and  found  the  heart  distended  with 
dark-coloured  blood.  There  were  some  feeble  and  irregular  con- 
tractions of  the  ventricles,  but  not  sufficient  to  maintain  the 
circulation,  as  on  dividing  the  subclavian  arteries  not  a  drop  of 
blood  flowed. 

In  the  other  rabbit  the  carotid  and  subclavian  arteries  an 
accompanying  veins  were  divided  at  one  incision.     Thej- 
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4-  Independently  of  the  circulation  of  the  blood  and  of  volun- 
tary movements,  muscular  action  is  concerned  in  many  other 
animal  functions,  and  it  may  be  always  traced  to  imprctssions  com- 
municated from  the  nervous  eystem  m  the  immediate  exciting 
cause. 

(L)  Hcspiration  is  produced  by  the  never-ceasiog  action  of  the 
diaphragm,  as  the  circulation  is  by  that  of  the  heart,  and  there 
can  be  no  doubt  that  the  diaphragm  is  stimulated  to  contract  by 
impressions  which  it  is  constantly  receiving  through  the  medium 
of  the  phrenic  nerves* 

(2.)  The  uterus  in  parturition  is  excited  to  contract^  not  by  the 
stimulus  of  its  contents,  but  by  the  influence  of  the  nervous 
system ;  which  is  proved  by  this  circumstance,  that^  in  a  case  of 
extra-uterine  conception,  when  the  uterus  ^contains  only  the  mem- 
brana  decidua,  it  begins  te  contract  at  the  same  period  of  time,  as 
in  common  pregnancy  when  it  containB  the  foetus  and  other  mem- 
branes, 

(3*)  Vomiting  is  produced  by  tickling  the  fauces,  by  various 
affections  of  the  brain,  and  by  injuries  of  the  nerves  of  the  eighth 
pair;  and  the  experiments  of  M.  Magendie  prove  that  an  emetic 
operates  not  by  the  stimulus  which  it  affords  to  the  coats  of  the 
stomach,  but  by  inducing  a  particular  state  of  the  nervous  system, 
in  consequence  of  which  there  is  a  sudden  and  violent  contraction 
of  the  diaphragm  and  abdominal  muscles, 

(4,)  In  sneezing,  coughing,  laughing,  and  on  a  variety  of  other 
occasions,  the  successive  contractions  of  the  different  muscles  which 
are  concerned  in  these  actions  may  be  traced  to  a  similar  source. 

From  these  analogies,  and  from  all  the  circumstances  which  have 
been  stated,  we  <ire  warranted  in  drawing  the  conclusion  that  the 
heart  is  stimulated  to  contract,  not  by  the  blood  in  its  cavities, 
but  by  certain  impressions  which  are  communicated  to  it  through 
Itie  medium  of  the  nerves ;  and  that  those  impressions  are  derived 
originally  not  from  the  brain,  but  from  the  spinal  marrow,  is 
proved  by  this,  that  when  the  latter  is  destroyed,  the  circulation 
immediately  ceases,  while  decapitation  may  be  performed  without 
the  circulation  being  in  the  smallest  degree  affected. 


108 


INFLUENCE    OF   THE   NERVOUS   SYSTEM   ON 


If  in  a  full-grown  warm-blooded  ammal  the  texture  of  the 
whole  spmal  marrow  is  suddenly  destroyed,  the  circulation  at4Dps 
almoBt  instantaneously ;  but  if  the  experiment  is  mado  on  a  young 
animal;  a  space  of  time  varying  from  one  to  two  or  three  minutes 
generally  elapsos  before  the  effect  is  produeed. 

I  have  made  a  eimilar  observation  with  respect  to  respiration* 
If  ID  a  full-grown  animal  the  lower  part  of  the  medulla  oblongata 
is  transversely  divided^  the  contractions  of  the  diaphragm  cease 
from  this  instant ;  but  in  a  young  animal  they  continue  for  one, 
two,  or  three  minutes  afterwards ;  and  in  animals  of  the  same  age, 
the  period  during  winch  respiration  continues  after  the  division  of 
the  medulla  oblongata,  is  nearly  the  same  m  that  during  which 
the  blood  continues  to  be  circulated  after  the  destruction  of  the 
spinal  marrow. 

It  has  been  shown  by  M.  Le  GaUois  that  the  part  of  the  brain 
which  ia  immediately  concerned  in  producing  respiration  is  that 
portion  of  the  medulla  oblongata  which  gives  origin  to  the  nerves 
of  the  eighth  pair,  Hic  phrenic  nerves  which  form  the  commu- 
nication with  the  diaphragm  arise  considerably  lower  down,  and 
when  the  inspii-ations  continue  after  the  division  of  the  medulla 
oblongata  in  the  upper  part  of  the  neck,  we  must  suppose  that  a 
sufficient  quantity  of  the  nervous  influence  remains  in  tlie  spinal 
marrow  immediately  below,  to  stimulate  the  diaphragm  to  contract 
for  a  short  period  of  time. 

The  nerves  from  the  spinal  marrow  are  sent  not  to  the  heart 
itself  J  but  to  the  ganglions  of  the  great  sympatlietic  nerve;  from 
thence  filaments  proceed  to  form  the  cardiac  plexus,  and  from 
the  last  the  heart  ia  immediately  supplied* 

When  in  a  young  animal  the  destruction  of  the  spinal  marrow 
is  not  attended  with  an  instantaneous  stoppage  of  the  circulation, 
we  may  suppose  that  the  ganglions  of  the  great  sympathetic  nerve, 
or  the  cardiac  plexus,  or  both,  retain  a  sufficient  quantity  of  the 
nervous  influence  to  stimulate  tho  heart  to  contract  for  the  short 
period  of  time  during  which  the  circulation  continues. 
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If  the  spinal  marrow  is  destroyed  in  a  frog,  the  contractions  of 
the  heart  instantly  become  very  feeble,  and  much  diminished  with 
respect  to  frequency;  but  nevertlieless  thoy  continue  so  as  to 
maintain  a  languid  circulation  in  those  parts  which  are  in  the 
immediate  neighbourhood  of  this  organ  for  some  hours  afterwards. 
It  would  appear  that  in  this  animal  the  system  of  the  great  sym- 
pathetic nerves  is  capable  of  retaining  some  degree  of  nervous 
influence  for  a  longer  period  of  time,  after  the  destruction  of  ihe 
spinal  marrow,  than  in  animals  of  the  warm-blooded  class.  This 
is  conformable  to  what  we  might  be  led  to  expect  from  the  follow- 
ing circumstances.  If  the  brain  of  a  warm-blooded  animal  be 
destroyed,  and  the  circulation  of  the  blood  is  maintained  by  means 
of  artificial  respiration,  the  spinal  marrow  retains  its  sensibility, 
and  in  some  degree  the  feiculty  of  volition,  generally  only  for  a  few 
minutes,  at  any  rate  for  not  more  than  one  or  two  hours  afterwards, 
although  life  and  the  action  of  the  voluntary  muscles  continue 
during  a  much  longer  period ;  but  in  a  frog  sensibility,  and  a  kind 
of  imperfect  volition,  may  linger  in  the  spinal  marrow  for  two  or 
three  days  after  decapitation. 

I  am  not  acquainted  with  the  effects  produced  by  the  destruction 
of  the  spinal  marrow  in  any  cold-blooded  animal  besides  the  frog ; 
but  it  is  probable  that  if  the  investigation  were  pursued  in  other 
reptiles,  and  in  the  lower  order  of  animals,  in  which  the  nervous 
system  assumes  a  more  simple  form,  we  might  arrive  at  some 
interesting  results.  The  subject  is  by  no  means  exhausted,  but 
the  facts  which  have  been  already  established  seem  to  be  alone 
sufficient  to  lead  to  some  new  and  not  unimportant  views,  both  in 
Physiological  and  Pathological  science. 
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EXPERIMENTS   AND    OBSERVATIONS 

OIT  TUB    DrTLUENCE  OF 

THE  NERVES  OF  THE  EIGHTH  PAIR 

ON  THE  SECRETIONS  OF  THE  STOMACH. 

From  Tho  PhiloaopMcal  Transactioiis  for  1814^ 


In  a  paper  formerly  communicated  to  this  Society  by  Sir  Everard 
Homeland  eince  published  in  the  *  Philosophical  TranBactiona ' 
for  the  year  1809,  some  facts  were  Btated  which  render  it  probatle 
that  the  various  animal  secretions  are  dependent  on  the  influence 
of  the  nervoua  system^  and  this  opinion  seemed  to  derive  support 
from  Bome  physiological  experiments  which  were  afterwards  in- 
Btituted  by  myself,  and  in  which  it  was  observed^  that  after  the 
fiinctlans  of  the  brain  had  been  destroyedj  although  the  action  of 
the  heart  continuert,  and  the  circulation  of  the  blood  was  main-*! 
tained  as  under  ordinary  circumstances,  the  secreting  organs] 
invariably  ceased  to  perform  their  office. 

It  has  been  attempted  by  former  phyBiologists  to  determine  how  ' 
far  the  nerves  are  necessary  to  secretion,  but  there  are  considerable 
obstacles  in  the  way  of  this  inquiry,  and  no  observations  that 
have  been  hitherto  made  appear  to  throw  a  great  deal  of  Ught  on 
the  subject  The  only  method  which  can  be  devised  of  ascertaining 
by  direct  experiment  whether  the  nerves  are  really  necessary  to 
secretion,  is  that  of  dividing  the  nervous  branches  by  which  tlie 
glands  are  supplied.  But  this,  with  respect  to  the  greater  number 
of  the  glands,  is  an  experiment  impossible  to  perform ;  and,  with 
respect  to  others,  cannot  be  executed  without  so  much  disturbance 
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and  injury  to  the  other  parts,  as  must  render  it  extremely  difficult 
to  arrive  at  any  positive  results.  Perhaps  in  future  investigations 
some  circumstances  may  arise,  which  will  enable  us  to  determine 
more  satisfiEu^rily  this  important  physiological  question.  In  the 
meantime,  as  the  labours  of  physiologists  have  hitherto  contributed 
so  little  to  this  purpose,  any  facts  which  tend  to  its  elucidation 
may  deserve  to  be  recorded,  and  I  am  therefore  induced  to  lay 
before  the  society  the  following  experiments,  which  a£ford  one 
example  of  a  secretion  being  dependent  on  the  influence  of  the 
nerves. 

The  stomach  derives  its  nerves  principally  from  those  of  the 
'  eighth  pair,  or  the  par  vagum ;  and  the  same  nerves,  as  they 
assist  in  the  formation  of  the  semilunar  ganglions,  contribute  to 
the  supply  of  the  rest  of  the  alimentary  canal,  particularly  of  the 
small  intestines.  In  an  inquiry  which  I  had  formerly  instituted 
respecting  the  functions  of  the  stomach,  I  divided  these  nerves  in 
the  neck  of  a  dog,  for  the  purpose  of  ascertaining  the  influence 
which  they  possess  on  the  secretion  of  the  gastric  juice ;  but  I  was 
disappointed  in  my  expectation,  since  the  animals  always  died,  in 
consequence  of  the  disturbed  state  of  the  respiration  which  the 
injury  of  the  nerves  occasioned,  before  there  was  an  opportunity 
of  ascertaining  the  effect  produced  on  the  process  of  digestion. 

I  had  formerly  ascertained,  that  in  a  dog  poisoned  by  arsenic 
there  is  a  copious  secretion  of  mucus  and  watery  fluid  from  the 
mucous  membrane  of  the  stomach  and  intestines,  which  are  in 
consequence  found  after  death  completely  and  pretematurally 
distended :  and  it  occurred  to  me  that,  although  I  could  not  as- 
certain the  effect  of  the  division  of  the  nerves  of  the  eighth  pair 
on  the  natural  secretions  of  the  stomach,  it  might  be  possible  to 
ascertain  the  effect  on  a  secretion  thus  artificially  produced.  With 
this  view  I  instituted  the  following  experiments : — 

Exp.  1.  The  nerves  of  the  eighth  pair,  with  the  accompanying 
sympathetic  nerves,  were  divided  in  the  neck  of  a  dog,  and  im- 
mediately afterwards  ten  grains  of  arsenic  were  inserted  into  a 
wound  in  the  thigh.    The  breathing  became  laborious,  as  is  usual 
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when  tbese  nerves  arc  divided^  and  afterwards  the  same  symptoms 
took  place,  as  commonly  arise  from  the  poison  of  arsenic,  with 
this  difference,  that  there  was  no  discharge  of  fluid  either  from 
the  stomach  or  intestiiies.  He  died  at  the  end  of  three  hours  and 
a  half.  On  dissection,  the  sttjmach  and  intestines  were  found  to 
contain  only  food  and  fieceSj  there  being  none  of  the  mucous  and 
watery  secretion  usually  met  ^v^th  in  an  animal  which  has  been 
killed  in  the  same  manner.  The  mucous  membrane  of  the  stomach 
and  intostiues  was  highly  inflamed. 

Exp.  2.  The  experiment  was  repeated  on  another  dog<     He 
died  at  the  end  of  nine  hours,  and  on  dissection  the  gtomach  and 
intestines  were  not  found  to  contain  any  mucous  or  watery  fluid.  ' 
Their  mucous  membrane  wbb  inflamed, 

Eot^,  3.  A  dog,  immediately  after  the  division  of  the  same 
nerves  in  the  neck,  was  made  to  swallow  two  ounces  of  saturated 
solution  of  white  oxyde  of  arsenic  in  water.  He  died  at  the 
expiration  of  three  hours ;  on  dissectionj  the  stomach  and  intestines 
were  found  slightly  inflamed^  and  thej  eont-ained  no  mucous  or 
watery  fluid. 

In  these  experiments,  the  animals  died  from  the  application  of 
the  arsenic,  and  the  poison  produced  the  usual  symptoms^  with 
the  exception  of  the  copious  mucous  secretion^  which  takes  place 
in  other  instances,  from  the  stomach  and  intestines.  The  ohvioua 
conclusion  was,  that  this  secretion  was  prevented  in  consequence 
of  the  nervous  influence  having  been  interrupted  by  the  division 
of  the  nerves  of  the  eighth  pair ;  but  as  this  injury  always  induces 
a  disturbed  and  laborious  respiration,  it  was  desirable  to  ascertain 
how  far  this  circumstance  must  have  operated  towards  the  pro- 
duction of  this  eflfectj  and  I  therefore  repeated  tlie  experiment, 
but  with  tliis  difference,  that  the  nerves  were  divided  in  such  a  way 
as  not  to  interfere  with  the  functions  of  the  hmge, 

Exp*  4.  Having  made  an  incision  into  the  abdomen  of  a  dog, 
immediately  below  the  short  ribs,  I  dinded,  hy  means  of  a 
bifltoiu-y,  the  stomachic  ropes  formed  by  the  nerves  of  the  eighth 
pair*  where  Uiey  are  situated  on  the  aesophagusj  immediately  above 
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the  cardiac  orifice  of  the  stomach.  The  wound  was  closed  by 
sutures.  The  respiration  was  not  in  the  least  disturbed,  but  was 
performed  as  frequently,  and  with  as  much  ease,  as  under  ordinary 
circumstances.  The  animal  was  afterwards  inoculated  in  the  thigh 
with  the  white  oxyde  of  arsenic,  and  he  died  in  a  few  hours  after  the 
application  of  the  poison,  with  the  ordinary  symptoms,  except  that 
there  were  no  fluid  evacuations  from  the  stomach  or  intestines. 

On  dissection,  the  mucous  membrane  of  the  stomach  and  in- 
testines was  found  inflamed.  There  was  no  watery  or  mucous 
fluid  in  the  stomach  or  small  intestines.  There  was  a  small 
quantity  of  mucus  in  the  colon. 

The  result  of  this  being  the  same  as  that  of  the  former  experi- 
ments, we  may  conclude  that  the  suppression  of  the  secretions  in 
all  of  them  was  to  be  attributed  solely  to  the  division  of  the 
nerves:  and  all  the  facts  which  have  been  stated,  sufficiently 
demonstrate  that  the  secretions  of  the  stomach  and  intestines  are 
very  much  under  the  control  of  the  nervous  system.  We  cannot 
indeed  venture  to  deduce  from  them  any  positive  conclusions 
respecting  the  necessity  of  the  nervous  influence  to  the  secretions 
in  general,  but  as  forming  one  link  in  the  chain  of  an  interesting 
but  difficult  physiological  investigation,  the  circumstances  which 
have  been  mentioned  may  perhaps  be  considered  as  possessing 
some  value  and  as  worthy  of  being  recorded. 

It  is  proper  to  observe,  that  I  have  attempted  to  pursue  the 
investigation,  so  as  to  ascertain  the  eflfect  produced  on  the  process 
of  digestion  by  the  division  of  the  stomachic  ropes  on  the  termi- 
nation of  the  oesophagus,  but  various  circumstances,  which  it  would 
be  unnecessary  to  enumerate,  have  prevented  my  proceeding  in 
the  inquiry,  and  seem  almost  to  render  it  impossible  to  make  any 
observations  on  this  subject. 
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The  fifth  edition  of  my  Treatise  on  the  Diseases  of  the  Joints, 
which  is  now  offered  to  the  public,  differs,  in  many  respects,  from 
those  by  which  it  has  been  preceded.  I  have  found  no  reason  to 
alter  the  general  arrangement  of  these  diseases  which  my  early 
investigations  had  led  me  to  adopt.  But  many  new  cases  and 
observations  have  been  introduced,  illustrating  the  pathological 
changes  which  were  described  formerly ;  and  some  new  chapters 
have  been  added,  relating  to  other  changes,  which  my  earlier 
experience  had  led  me  to  notice  only  in  a  brief  aud  cursory  man- 
ner. Those  parts  which  relate  to  the  diagnosis  and  treatment  of 
diseases  have  been  considerably  extended ;  and  I  hope  that  the 
volume  will  thus  be  rendered  more  useful  to  the  practical  surgeon, 


•  These  observations  were  commenced  in  papers  read  before  the  Royal  Medical 
and  Chinirgical  Society,  and  published  in  Volumes  IV.,  V.,  and  VI.  of  the 
Medico-Chirurgical  Transactions.  The  first  paper  was  communicated  to  the 
Society  by  Dr.  Roget,  in  April  1813 ;  these  were  first  published  in  a  separate 
form  in  1818,  other  editions  followed  in  1822,  1834,  1830,  1850. 

There  is  one  subject  not  treated  of  by  the  author,  that  has  created  much 
interest  in  the  profession  of  late  days,  that  of  the  re-section  of  joints  in  the  place 
of  amputation.  Sir  Benjamin  Brodie  some  years  ago  removed  the  head  of  the 
femur  from  a  patient  in  St.  George's  Hospital.  But  his  teaching  and  practice 
for  many  years  was  so  to  treat  diseases  of  the  joint*  as  to  render  operations 
as  much  as  possible  unnecessary. 

Further  observations  by  the  author,  on  which  he  was  engaged  at  the  com- 
mencement of  his  last  illness,  will  be  found  in  Vol.  III. — C.  H. 
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whose  principal  object  mi^t  always  be  to  obtain  the  means  of 
cure,  and  to  whom  scientific  patholo^  will  be  valuable  in  pro- 
portion as  it  leads  to  this  ulterior  result. 

Although  these  researches  have  occupied  more  or  less  of  my 
time  during  the  greater  part  of  my  professional  life,  I  am  aware 
that  they  are  still  imperfect.  When  I  first  turned  my  attention 
to  the  subject,  I  found  that  I  was  engaged  in  a  new  and  extensive 
field  of  inquiry,  such  as  it  was  impossible  for  one  individual 
however  diligent,  and  however  great  his  opportunities,  thoroughly 
to  explore.  Those  who  follow  me  will,  I  doubt  not,  find  much 
both  to  add  and  to  correct ;  but  I  trust  that  what  I  have  been  able 
to  accomplish  will  assist  them  in  their  labours,  and  will,  in  the 
meanwhile,  in  some  degree,  supply  what  was  formerly  a  great 
deficiency  in  the  literature  of  scientific  surgery. 

In  the  earlier  editions  I  published  a  series  of  cases  illustrative 
of  the  history  and  progress  of  the  various  diseases  of  the  joints,  as 
they  are  exhibited  in  the  living  person,  and  the  treatment  which 
they  require.  I  was  led  to  do  so,  as  the  subject  was  at  that  time, 
in  a  great  degree,  new  to  my  reader^,  as  it  had  been  to  myself. 
Under  present  circumstances  it  has  appeared  to  me  that  another 
course  was  to  be  preferred,  and  I  have  accordingly  endeavoured  to 
supply  the  information  which  it  was  thus  intended  to  convey  in  the 
form  of  a  more  complete  analysis  of  the  observations  which  I  have 
made  in  the  course  of  my  practice,  omitting  the  details  of  individual 
cases,  with  the  exception  of  those  relating  to  pathology. 

B.C.  B.  1850. 
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INTRODUCTION. 

The  following  pages  contain  a  series  of  observations  which  were 
begun  many  years  ago,  and  which  have  been  continued,  not  with- 
out considerable  labour,  up  to  the  present  period.  They  relate  to 
a  class  of  diseases  which  have  strong  claims  on  the  attention  of 
the  surgeon,  since  they  are  of  very  frequent  occurrence,  are  a 
source  of  serious  anxiety  to  the  patients,  and,  for  the  most  part, 
if  n^lected,  proceed  to  an  unfavourable  termination.  There  are 
other  circumstances  also  which  seem  to  render  the  morbid  affection 
of  the  joints  a  fit  subject  of  investigation.  They  have  scarcely 
met  with  the  attention  which  they  merit  from  former  pathologists. 
The  terms,  white  swellings,  scrofulous  joints,  &c«,  have  been  used 
without  any  well-defined  meaning,  and  almost  indiscriminately ; 
so  that  the  same  name  has  been  frequently  applied  to  different 
diseases,  and  the  same  disease  has  been  distinguished  by  different 
appellations.  Confusion  with  respect  to  diagnosis  always  gives 
rise  to  a  corresponding  confusion  with  respect  to  the  employment 
of  remedies ;  and  hence  I  was  induced  to  hope,  that,  if  it  were 
possible  to  improve  our  pathological  knowledge  of  the  diseases  to 
which  I  have  alluded,  this  might  lead,  not  indeed  to  the  discovery 
of  new  methods  of  treatment,  but  to  a  more  judicious  and  scientific 
application  of  those  which  are  already  known,  and  a  consequent 
improvement  of  chirurgical  practice. 

The  joints,  like  the  other  animal  organs,  are  not  of  a  simple 
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and  unifonn,  but  of  a  various  and  complicated,  structure. 
Although,  in  their  advanced  stages,  the  diseases  to  which  they 
are  liable  extend  to  all  the  dissimilar  parts  of  which  they  are 
composed,  it  is  to  be  presumed  that  such  is  not  the  case  in  the 
beginning*  We  cannot  doubt  that  here,  as  elsewhere,  the  morbid 
actions  commence  sometimes  in  one,  and  sometimes  in  another, 
textmrej  and  that  they  differ  in  their  nature,  and  are  variously 
modified,  and  of  course,  require  to  be  differently  treated,  according 
to  tlie  mechanical  organisation,  and  the  vital  properties  of  the 
part,  in  which  they  originate. 

It  wae  under  the  influence  of  these  impressions  that  I  en- 
deavoured to  pursue  my  inquiries  into  the  subject  of  the  present 
treatise.  Believing  that  nothing  has  contributed  in  a  greater 
degree  towards  the  modem  improvementfi  in  surgery,  than  the 
practice  of  investigating  by  dissection  the  changes  of  anatomical 
structure  which  disease  produces,  I  availed  myself  of  every  oppor- 
tunity which  occurred  of  making  such  examinations*  In  par- 
ticular, I  was  anxious  to  do  this  where  the  morbid  changes  were 
still  in  an  early  stage,  and  where  I  had  the  opportunity  of  noting 
the  symptoms  by  which  the  incipient  disease  was  indicated ;  and 
the  knowledge  which  was  thus  acquired  became  the  basis  of  my 
subsequent  observations.  In  laying  the  reaulta  before  the  public, 
I  cannot  be  otherwise  than  conscious,  that  these  researches  are 
still  imperfect.  But  I  feel  assured,  at  the  same  time,  that  those 
who  are  engaged  in  the  study  of  pathology^  will  make  due  allow- 
ance for  the  difficulties  which  belong  to  this  most  complicated  of 
all  the  sciences,  and  will  not  be  disposed  to  criticise  my  labours 
severely,  because  they  6nd  that  there  is  still  an  ample  space  left 
for  those  who  may  be  willing  to  engage  in  similar  inquiries. 

My  earliest  observations  on  the*  subject  of  these  diseases,  were 
recorded  in  three  papers  published  in  the  fourth  and  two  subse- 
quent volumes  of  the  Transactions  of  the  Koyal  Medical  and 
Chirurgical  Society.  In  the  course  of  the  time  which  has  since 
elapsed^  a  large  suj'gical  practice  has  enabled  me  to  obtain  a  mor^ 
accurate  knowledge  of  their  history  than  I  then  possessed,  and  has. 
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at  the  same  time,  led  me  to  the  employment  of  more  simple  and 
successful  methods  of  treatment  I  have,  however,  met  with  no 
reason  for  making  any  essential  change  in  the  classification  of 
those  affections  of  the  joints  which  are  of  most  frequent  occur- 
rence. Indeed,  it  has  been  to  me  a  source  of  much  satisfaction, 
that  all  my  subsequent  experience  has  tended  to  confirm  tlie 
general  accuracy  of  those  pathological  views  which  I  was  led  to 
adopt  formerly,  and  which  I  ventured  to  bring  forward  in  the 
first  of  those  papers  to  which  I  have  alluded. 
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CHAPTER  L 
inflamma.tion  of  tue  synovial  membranes  of  joints. 

Section  L 
Pathological  Observations. 

The  Hoft  parts,  which,  added  to  the  bones  and  cartilages  constitute 
the  structure  of  the  joints,  are:  the  synovial  membranes,  by 
which  the  lubricating  fluid  is  secreted ;  the  ligaments,  by  which 
the  bones  are  connected  to  each  other ;  and  the  fatty  substance, 
which  occupies  what  in  certain  positions  would  otherwise  be  empty 
spaces.  It  is  to  be  supposed,  that  the  adipose  membrane  belong- 
ing to  the  joints  may  be  inflamed;  that  it  maybe  the  seat  of 
abscesses  and  tumours,  as  well  as  that  which  is  situated  beneath 
the  skin  or  in  the  interstices  of  the  muscles ;  and  the  ligaments 
cannot  be  regarded  as  more  exempt  from  disease  than  the  fibrous 
monibnmes,  which  they  very  nearly  resemble  in  their  texture.  It 
is  not  improbable  that  some  of  the  pains  which  take  place  in  the 
joints  in  rheumatic  and  syphilitic  afifections,  may  depend  on  a 
diseased  action  occurring  in  the  ligaments ;  and  there  can  be  no 
doubt  that  the  long-continued  symptoms,  which  occasionally  follow 
a  severe  sprain,  depend  on  these  same  parts  being  in  a  state  of  slow 
inflammation,  in  consequence  of  some  of  their  fibres  having  been 
ruptured  or  over-stretched.  I  cannot  say  that  I  have  never  seen 
a  case  where  disease,  independently  of  these  causes,  has  originated 
in  the  ligaments ;  but]  I  certainly  have  never  met  with  a  case 
where  it  has  been  proved  to  have  done  so  by  dissection ;  and  it  may 
be  safely  asserted,  that  this  is  a  rare  occurrence,  and  not  what 
happens  in  the  ordinary  diseafles  to  which  the  jointa  are  liable. 
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On  the  other  hand,  no  part  of  the  body  is  much  more  frequently 
diseased  than  the  synovial  membranes.  This  is  what  their  ana- 
tomical structure  and  functions  might  lead  us  to  expect,  since  we 
find  that  living  organs  are  more  subject  to  have  their  natural 
functions  deranged,  in  proportion  as  they  are  more  vascular,  and 
as  they  are  employed  in  a  greater  degree  in  the  process  of 
secretion. 

The  synovial  membranes  of  the  joints  were  not  very  clearly 
described  by  the  older  anatomists.  A  sufficiently  accurate  account 
of  them,  however,  was  published  by  Dr.  William  Hunter,  in  a 
communication  to  the  Boyal  Society  on  the  structure  of  cartilage, 
published  in  the  forty-second  volume  of  the  Philosophical  Trans- 
actions, and  since  then  they  have  been  described  with  great 
accuracy  by  M.  Bichat,  in  his  TraiU  dea  Membranes ;  and  to 
these  authors  I  may  refer  those  of  my  readers  who  wish  to  see 
their  anatomy  more  fully  explained.  At  present  it  is  sufficient 
for  me  to  observe,  that  the  office  of  the  synovial  membrane  of  a 
joint  is  to  secrete  the  synovia,  by  which  the  joint  is  lubricated; 
that  it  lines  the  ligaments,  by  which  the  bones  are  held  together ; 
covers  the  bones  themselves  for  a  small  extent,  taking  the  place  of 
the  periosteum;  and  that  from  thence  it  passes  over  the  carti- 
laginous surfaces,  and  the  inter-articular  fat.  Where  it  adheres 
to  the  bones  and  soft  parts,  it  very  much  resembles  the  peritonaeum 
in  its  structure,  and  possesses  considerable  vascularity ;  but  where 
it  is  reflected  over  the  cartilages  it  is  thin,  and  readily  torn:  its 
existence,  however,  even  here,  may  be  always  distinctly  demon- 
strated by  a  careful  dissection.  The  synovial  membrane  of  a  joint 
forms  a  bag,  having  no  external  opening ;  in  this  respect  resem- 
bling the  peritonseum,  the  pleura,  and  the  pericardium ;  which  it 
also  resembles  in  its  functions,  and  to  which  it  bears  some  analogy 
in  its  diseases. 

Cases  occasionally  (but  not  often)  occur,  in  which  a  joint  is 
swollen  from  a  preternatural  quantity  of  fluid  collected  in  its 
cavity,  without  pain  or  inflammation.  This  may  be  supposed  to 
arise,  either  from  a  diminished  action  of  the  absorbents,  or  an 
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increased  action  of  the  secreting  vessels.  The  disease  may  'be 
compared  to  the  dropsy  of  the  peritonmum  or  pleura;  or  more 
properly,  to  tbts  hydrocele ;  and  it  has  been  not  improperly 
designated  by  the  terms  *  HydaHkrus  *  and  '  Hydrops  ariic}ili^^ 

It  more  frequently  happens  that  there  ia  swelling  from  fluid  in 
a  joint,  with  inflammation  and  pain.  Here  we  may  presume  that 
the  disease  consists  in  an  inflammation  of  the  synovial  membrane, 
with  a  consequent  increase  of  the  secretion  from  its  surface ;  and 
I  have  found  this  opinion  to  he  confirmed  by  the  appearances 
observed  in  many  such  cases,  in  which  I  had  the  opportunity  of 
examining  the  afl^ected  parts  after  death. 

In  some  instances,  while  there  is  still  pain  and  inflammation 
in  the  joint,  the  flvud  is  felt  indistinctly^  as  if  a  considerable  mass 
of  soft  substance  ky  over  it  Often,  when  the  inflammation  has 
subsided,  and  the  fliud  is  no  longer  to  be  felt,  the  joint  remains 
swollen  and  stiff;  painful^  when  bent  or  extended  beyond  a  certain 
point,  and  liable  to  return  of  inflammation  from  slight  causi 
The  appearances  observed  on  dissection,  in  the  following  caaei, 
fieem  to  throw  light  on  this  subject, 

Cabe  I, 

A  middle-aged  man  was  admitted  into  St,  George's  Hospital  in 
September  1810,  on  account  of  a  disease  in  one  knee.  The  joint 
wm  fiwoUen  and  painful,  with  slight  stiffness,  and  with  fluid  in  ita 
cavity,  The  swelling  extended  some  way  up  the  anterior  part  of 
the  thigh,  behind  the  lower  portion  of  the  extensor  muscles.  It 
subsided  under  the  use  of  blisters  and  linimeiits.  Two  months 
after  his  admission  into  the  hospital,  the  patient  was  seised  with  a 
fever,  apparently  unconnected  with  the  disease  in  the  knee,  of 
which  he  died.  On  examining  the  affected  joint,  the  synovial 
mcmbnuia  was  found  more  capacious  than  natural,  so  that  it  ex- 
Unddl  1^1  tbd  anterior  surface  of  the  femur  at  least  an  inch  and  a 
than  under  ordinary  circumstances.  Throughout  the 
» ^  jito  iatemal  surface,  except  where  it  covered  the  cartilages, 
of  a  dark-red  colour;   the  vesseli  being  as 
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numerous^  and  as  much  distended  with  blood,  as  those  of  the 
tunica  conjunctiva  of  the  eye  in  a  violent  ophthalmia.  At  the 
upper  and  anterior  part  of  the  joint,  a  thin  flake  of  coagulated 
lymph  of  the  size  of  a  half-crown  piece  was  found  adhering  to  the 
inner  surface  of  the  synovial  membrane.  There  was  no  other 
appearance  of  disease,  except  that  at  the  edge  of  one  of  the 
condyles  of  the  femur  the  cartilage  adhered  to  the  bone  less  firmly 
than  usual. 

Case  XL 

A.  B.,  a  young  man,  in  the  spring  of  the  year  1808,  in  conse- 
quence (as  he  supposed)  of  exposure  to  damp  and  cold,  became 
affected  with  a  painful  swelling  of  one  of  his  knees.  Under  the 
treatment  employed  by  the  practitioner  whom  he  consulted,  the 
pain  and  swelling  in  a  great  measure,  but  not  entirely,  subsided. 

Three  months  after  the  disease  first  took  place,  he  was  admitted 
into  St.  George's  Hospital.  At  this  time  the  knee  was  swollen, 
painful,  and  tender.  The  swelling  had  the  form  of  the  articulating 
ends  of  the  bones.  The  leg  was  confined  to  nearly  the  straight 
position,  and  admitted  of  very  little  motion  on  the  thigh.  His 
general  health  was  unaffected. 

Blood  was  taken  from  the  knee  by  cupping,  and  afterwards  it 
was  rubbed  daily  with  mercurial  ointment  and  camphor.  The 
pain  and  inflammation  subsided ;  and  the  swelling  and  stiffness 
were  in  some  measure  lessened.  It  afberweo'ds  became  necessary 
to  amputate  the  limb  on  accoimt  of  another  disease.  The 
operation  was  performed  on  the  15th  of  December,  1808,  and  I  did 
not  neglect  the  opportimity  of  examining  the  joint. 

The  bones,  cartilages,  and  ligaments  were  in  a  natural  state. 
The  synovial  membrane  was  increased  in  thickness  to  about  one- 
eighth  of  an  inch,  and  was  of  a  gristly  texture.  It  was  closely 
attached  to  the  surrounding  cellular  membrane  and  fascia  by 
means  of  coagulated  lymph,  which  had  been  formerly  effused  on 
its  external  surface. 
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Case  hi. 

A  middle-aged  man,  who  laboured  under  an  organic  disease  of 
the  liver^  was  admitted  into  St.  George's  Hospital  on  the  19th  of 
December,  1821,  on  account  of  a  painful  swelling  of  one  knee. 
Blood  was  taken  from  the  part,  by  cupping,  and  afterwards  blisters 
were  applied.  The  aflfection  of  the  knee  was  much  relieved  under 
this  treatment,  but  the  joint  remained  rather  larger  than  natural, 
and  somewhat  stiff.  The  disease  in  the  liver  continued  to  make 
progress,  and  the  man  died  on  the  11th  of  February,  1822-  On 
examining  the  body  after  death,  the  synovial  membrane  of  the 
knee  was  found  slightly  thickened,  and  of  a  gristly  structure. 
The  vessels  on  its  inner  surface  were  more  loaded  with  blood  than 
under  ordinai-y  circum stances.  The  cartilage  covering  that  portion 
of  the  articulating  extremity  of  the  femur  which  corresponds  to 
the  patella,  in  one  spot  of  about  three-quarters  of  an  inch  in 
diameter,  presented  an  irregular  surface,  as  if  it  had  been  partially 
ftbsorbed,  but  not  to  a  sufficient  extent  to  expose  the  surface  of 
the  bone  below. 


Tlie  ease  which  I  am  about  to  d^cribe,  did  not  occur  under  my 
«*ww  obserratiDn.  The  patient  waa  under  the  care  of  Dr.  Benee 
Jimm  in  St*  George's  Hospital,  who  has  kindly  communicated  to 
wm  llw*  following  particulars  :^ 

ClSElV. 

January  S4^  IBSO^ — A  stout  healthy-looking  eervant-maid  was 
\\  into  St*  George^a  Hospital,  labouring  under  a  very  severe 
:f>f  acute  rheumatism.  She  had  been  ill  during  the  pre- 
^<*<*^C  *wk  with  pain,  swelling,  and  redness  of  various  joints, 
ItfMl  tkx\kch  tt^Urilo  excitement  of  the  general  system.  On  the 
teM^  ^h^  iiftt^r  her  admission,  apoplectic  symptoms  suddenly 
(||4iMHra^tt»d«  autl  she  died  in  the  course  of  a  few  hours. 

Kikch  kuw-joiut  contained  rather  more  than  a  drachm  of  turbid 


INFLAMMATION    OF    SYNOVIAL    MEMBRANES.  125 

glutinous  serum.  In  the  upper  part  of  each  joint  a  mass  of  fibrine 
(coagulated  lymph),  about  an  inch  and  a  half  in  breadth  and 
the  same  in  length,  was  found  adhering  to  the  surface  of  the 
synovial  membrane.  One  of  these  masses  was  deeply  stained  with 
red  blood,  but  no  vessels  could  be  detected  in  it.  On  removing 
them,  the  synovial  membrane  which  was  exposed  was  seen  to  be 
intensely  red  and  highly  vascular,  presenting  a  striking  contrast  to 
the  white  shining  cartilage,  in  which  no  vessels  could  be  traced, 
and  which  was  in  no  wise  altered  from  its  natural  appearance. 

One  elbow-joint  was  examined.  It  contained  a  clear  synovial 
fluid,  but  presented  no  appearance  indicating  the  existence  of 
inflammation.* 

The  foregoing  cases  seem  to  explain  the  usual  consequences  of 
inflammation  of  the  synovial  membrane.  It  occasions,  1st,  a 
preternatural  secretion  of  sjmovia ;  2ndly,  eflFusion  of  coagulated 
lymph  into  the  cavity  of  the  joint;  Srdly,  a  thickening  of  the 
membrane,  a  conversion  of  it  into  a  gristly  substance ;  and  an 
effusion  of  coagulated  lymph,  and  probably  of  serum,  into  the 
cellular  texture  by  which  it  is  connected  to  the  external  parts ; 
4thly,  in  some  instances  adhesion,  more  or  less  extensive,  of  the 
opposite  surfaces  of  the  reflected  membrane  to  each  other. 

The  synovial  membranes  which  form  the  sheaths  of  the  tendons, 
and  the  other  bursse  in  the  neighbourhood,  frequently  partake  of 
the  inflammation  of  the  sjmovial  membrane  of  a  joint.  Examples 
of  this  complication  are  very  commonly  met  with  in  the  living 
person ;  and  I  have  the  notes  of  a  case  given  to  me  many  years 
ago  by  the  late  Mr.  Howship,  in  which  that  industrious  anatomist 
found  the  knee-joint  distended  with  serum,  having  flakes  of  coagu- 
lated  lymph  floating  in  it;  the  inner  surface  of  the  synovial 

•  In  addition  to  tho  above  history,  Dr.  Bence  Jones  has  furnished  me  with 
the  following  account  of  the  result  of  a  more  minute  examination  of  tho  fluid  con- 
tained in  the  knee-joints : — It  was  alkaline,  highly  albuminous,  containing  many 
oil-globules ;  many  cells,  of  the  size  of  pus-globules,  having  well-marked  nuclei, 
of  a  specific  gravity  greater  than  that  of  the  albuminous  liquid.  Some  cells  were 
also  nearly  three  times  as  large  as  tho  others,  containing  griinular  matter  and 
nuclei.     There  were  no  cells  in  the  synovial  fluid  of  the  elbow-joint. 
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membrane  lined  by  a  thin  layer  of  lymph,  easily  separable  from 
it ;  and  the  synovial  membranes  of  the  bursae  in  the  neighbour- 
hood, also  exhibiting  marks  of  inflammation,  and  distended,  like 
that  of  the  knee,  with  a  turbid  serum. 

The  slight  adhesion  of  the  cartilage  to  the  bone,  in  the  first  of 
the  cases  which  have  been  related,  and  the  partial  absorption  of  it 
in  the  last  case,  must  be  regarded  as  the  consequence  of  the  greater 
disease  in  the  synovial  membrane,  and  as  analogous  to  the  ulcera- 
tion of  the  cornea  of  the  eye  which  may  supervene  in  a  case  of 
severe  conjunctival  ophthalmia.  In  cases  in  which  the  inflam- 
mation has  been  more  intense,  or  more  than  usually  neglected,  or 
protracted  for  a  very  long  period  of  time,  still  more  extensive 
changes  ensue ;  the  synovial  membrane  losing  its  natural  structure, 
the  cartilages  becoming  extensively  destroyed  by  a  process  analo- 
gous to  that  of  ulceration  of  soft  parts,  and  the  bones  themselves 
being  ultimately  rendered  carious. 

The  three  following  cases  will  sufficiently  illustrate  the  foregoing 
observations. 

Case  V. 

fiobert  Smith,  64  years  of  age,  in  the  early  part  of  December 
1810,  hurt  his  knee  by  slipping  ofif  a  ladder.  The  accident  was 
followed  by  pain  and  swelling  of  the  joint,  but  not  such  as  to 
prevent  him  following  his  usual  occupation.  A  few  days  after- 
wards, in  consequence  (as  it  appeared)  of  exposure  to  damp  and 
cold,  the  pain  in  the  joint  became  much  aggravated.  He  now 
became  an  out-patient  of  the  St.  Marylebone  Parochial  Infirmary. 
Under  the  treatment  employed  the  pain  and  swelling  in  some 
degree  abated.  In  the  beginning  of  March  1811,  he  was  admitted 
to  the  Infirmary  as  an  in-patient.  By  means  of  the  quietude  thus 
obtained,  combined  with  other  remedies,  his  cure  seemed  to  be 
completed,  and  in  about  three  or  four  weeks  he  left  the  infirmary 
as  convalescent.  On  returning  to  his  business,  however,  the 
inflammation  of  the  joint  returned,  and  continued  with  repeated 
exacerbations  and  remissions    until  he  wasus  re-admitted  to  the 


IKFI^iMMATlON    OF    SYNOVIAL   MEMBRAKES. 


127 


I 


infirmary  on  the  6th  of  May,  At  this  time  he  laboured  under  the 
ordinary  symptoms  of  inflammation  of  the  synovial  membrane,  tlie 
joint  being  much  distended  with  fluid,  and  the  membrane  itself 
apparently  thickened.  He  complained  also  of  a  most  severe  pain, 
which  ha  referred  to  the  interior  of  the  joint. 

The  limb  was  kept  in  a  state  of  perfect  repose,  and  fomentationa 
and  blisters  were  had  recourse  to,  which  reliered  tlie  pain,  and  in 
a  great  measure  removed  the  swelling.  The  patient's  general 
health,  however,  which  had  been  affected  for  some  time^  became 
worse :  anasarcous  swellings  took  place  in  the  legs,  and  he  died  on 
the  23rd  of  July,  181 L 

Through  the  kindness  of  Mr,  C,  Phillips,  who  wbs  at  that  time 
surgeon  to  the  infirmary,  I  had  an  opportunity  of  examining  the 
diseased  joinU 

The  parts  external  to  the  synovial  membrane,  including  the 
ligaments  of  the  joint,  were  in  a  natural  state,  except  that  the 
synovial  membrane  cloeely  adhered  to  them  by  means  of  co*^igu- 
lated  lymph.  The  synovial  membrane  itself  was  thickened^  and 
there  were  still  some  marks  of  inflammation  on  its  internal 
sur&ce*  In  the  cavity  of  the  joint  there  was  about  an  ounce  of  a 
reddish -coloiured  flidd.  On  the  inner  condyle  of  the  femur  the 
cartilage  had  been  destroyed  by  idceration,  on  a  spot  about  half 
an  inch  in  diameter,  and  a  earioua  surface  of  bone  was  exposed. 
The  cartilage  on  the  inside  of  the  head  of  the  tibia  was  ulcerated 
to  a  still  greater  extent ;  and  the  internal  semilunar  cartilage  was 
in  a  great  measure  destroyed  by  ulceration  also.  In  the  space 
between  the  two  condyles  of  the  femur,  od  which  the  patella  rests, 
there  was  an  ulcerated  surface  of  cartilage  of  about  tlie  size  of  a 
silver  penny;  but  the  whole  thicknesB  of  the  cartilage  at  this  pait> 
was  not  destroyedj  and  in  consequence  tlio  surface  of  the  bone  was 
not  esposed^ 

Cask  VI. 
Eobert  Aldridge,  29  years  of  age,  was  admitted  into  St^  George^s 
Hospital  on  the  10th  of  November,  1836,  under  the  care  of  Mr. 
Ceesar  Hawkins. 


12a 


DISEASES    OF  JOINTS* 


Ttie  rigbt  knee-joint  was  considerably  swollen,  tbe  swelling 
being  for  the  most  part  composed  of  a  solid  and  elastic  substance. 
It  was  of  an  irregular  abape,  being  most  pronunent  anteriorly 
above  the  patella,  and  on  the  inside  of  the  head  of  the  tibia- 
There  were  some  superficial  ulcerations  of  the  skin  covering  the 
knee,  and  several  cicatrices.  At  the  upper  part  of  the  knee  was 
an  open  smv^^  into  which  a  probe  might  be  introduced  to  the 
depth  of  two  inches,  and  from,  which  there  was  a  considerable 
purulent  discharge*  The  joint  was  stiflF,  but  not  so  as  to  prevent 
aome  degree  of  flexion. 

The  patient  complained  of  pain,  which,  however,  was  not  much 
aggravated  by  the  attempts  made  to  bend  the  limb,  and  not  at  all 
by  the  pressure  of  the  articulating  surfaces  against  each  other. 

He  said  that^  six  years  ago,  he  had  had  a  severe  attack  of 
rheumatism,  affecting  many  of  the  articulations.  Two  or  three 
months  afterwarda^  an  abscess  presented  itself,  near  the  upper 
margin  of  the  patella,  which  broke  and  discharged  pus,  and  after- 
wards healed.  Other  absceaaea  formed  afterwards,  which  also 
bealed.  Three  years  ago,  he  had  another  attack  of  rheumatisra, 
also  affecting  several  joints.  After  some  time,  the  rheumatism 
again  left  him,  the  knee  continuing,  however,  much  enlarged. 
On  the  Stli  of  December  the  limb  was  amputated. 
On  examining  the  diseased  joint,  the  synovial  membrane  was 
found  to  have  completely  lost  its  natiu-al  structure.  It  was  highly 
vascular,  and  much  thickened,  so  that  it  projected  towards  the 
interior  of  the  joint,  covering  the  margin  of  the  articulating 
surfaces.  The  c^ulilagea  were  unaltered,  and  the  bones  were  free 
from  disease. 

The  joint  contained  a  sero- purulent  fluid-  There  was  a  large 
abscess  in  the  ham,  and  several  smaller  abscesses  in  its  neighbour- 
hood, which  did  not,  however,  communicate  with  the  articular 
cavity. 


CabeVIL 

William  Andrews,   48   years   of  age,  was   admitted  into  SU 
George's  Hospital  on  the  28th  of  Jime,  1837* 
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One  knee  was  considerably  enlarged,  the  leg  being  fixed  at  an 
obtuBe  angle  with  the  thigh,  PreBsare  on  the  patella,  or  the 
least  concussion  of  the  foot^  cansed  great  pain  in  the  joint.  Other- 
wise it  cotild  not  be  said  that  the  patient  laboured  under  any 
disease,  though  he  did  not  exhibit  the  appearance  of  robust  health* 

He  said  that  in  the  course  of  the  last  ten  jearsj  he  had  suffered 
from  numerous  attacks  of  rheumatism,  in  all  of  which  the  knee 
had  been  more  or  less  affected,  and  that  it  had  been  thus  gradually 
brought  into  its  present  condition.  He  had  not  been  able  to 
leave  his  bed  for  six  months  previous  to  his  being  admitted  into 
the  hospit^L 

On  the  Srd  of  August  the  limb  was  amputated.. 

On  dissection  of  the  diseased  joint,  the  inner  surface  of  the 
f^ynovial  membrane  was  found  encrusted  with  coagulated  lymph, 
thickened  and  in  a  pulpy  condition, 

The  greater  part  of  the  articular  cartilages  had  disappeared, 
leaving  everywhere  a  carious  surface  of  bone  exposed,  which  bore 
marks  of  considerable  vascularity-  The  portions  of  cartilage 
which  remained  had  only  a  very  slight  adhesion  to  the  bone 
beneath.  The  inner  condyle  of  the  femur  and  the  corresponding 
part  of  the  tibia,  besides  being  wholly  deprived  of  their  carti- 
laginous coverings,  were  united  by  a  dense  mass  of  soft  substance, 
resembling  that  of  ordinary  adhesions.  In  other  parts  there  was 
a  considerable  quantity  of  puB,  having  flakes  of  lymph  floating 
on  it. 


Any  very  extensive  destruction  of  the  articulax  cartilages  by 
ulceration  is,  I  believe,  always  attended  with  the  formation  of 
abscess  in  the  articular  cavity.  There  is,  however,  no  necessary 
connection  between  these  two  processes.  In  a  patient  who  re- 
covered in  St,  Geoi^e'a  Hospital,  of  an  attack  of  inflammation  of 
the  synovial  membrane  of  one  knee,  but  who  returned  to  the 
hospital,  and  died  of  another  dii^ease,  several  months  afterwards, 
and  in  which  there  never  had  been  any  sign  or  suspicion  of  matter 
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being  formed-j  I  found,  on  dissectioDj  that  the  greater  part  of  the 
carfcilage  of  the  patella,  and  a  small  portion  of  that  covering  the 
condyles  of  the  femurj  had  disappeared,  its  place  heing  occupied 
by  a  thin  membranous  substance  adhering  to  the  bone  and  forming 
a  distinct  cicatrix.  I  mention  this  case  a*?  being  more  imme- 
diately connected  with  the  subject  of  the  present  chapter;  but  I 
shall  have  to  advert  to  other  cases  which  tend  to  establish  tlif? 
same  fact,  on  a  futiu^e  occasion*  Whether  the  membrane  by 
which  the  cartilage  is  thus  replaced,  ever  assumes  tdtimately  the 
structure  of  cartilage,  remains  to  be  determined  by^  future  obser- 
rations. 

As  the  cartilage  of  a  joint  may  be  destroyed  by  a  process 
analogous  to  that  of  ulceraticm  of  soft  parts,  without  suppuration, 
80  the  converse  of  this  may  happen ;  and  acute  inflammation  of  a 
Bynovial  membrane  occasionally  terminates  in  suppuration,  with- 
out any  previous  ulceration  of  either  the  soft  or  hard  textures. 
Thus,  in  the  case  of  a  patient  who  died,  after  having  received  a 
punctured  wound,  which  had  penetrated  into  the  elbow,  I  found  the 
joint  full  of  pus,  although  there  was  no  ulcerated  surface.  There 
can  be  no  doubt,  that  the  same  thing  sometimes  occurs,  where  the 
inflammation  has  not  had  its  origin  in  a  machauical  injury.  The 
fact,  however,  can  rarely  be  actually  proved  by  dissection,  as  a 
softening  of  the  cartilages,  followed  by  their  complete  absorption, 
is  always  the  residt  of  the  formation  of  an  abscess,  under  such 
circiunstances,  in  an  articular  cavity. 

The  fluid  eflFused  in  consequence  of  inflammation  of  the  synovial 
membrane,  in  the  slighter  cases  of  the  disease,  is  transparent, 
differing  little  from  ordinary  sjnovia.  In  the  more  severe  cases 
it  is  a  turbid  straw-coloured  serum,  sometimes  with,  at  other  times 
without,  flakes  of  lymph  floatiug  in  it.  In  some  rare  instances, 
the  effused  fluid  is  tinged  of  a  red  colour,  in  consequence  of  some 
of  the  colouring  matter  of  the  blood  having  been  secreted  with  it 
In  a  case  related  by  Mr,  Arnott,  in  his  researches  on  Venous 
Inflammation,  published  in  the  fifteenth  volume  of  the  rMedico- 
Cliirurgical  Transactions^'  it  is  stated  that  the  cavity  of  the  knee- 
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joint  was  fiUed  with  a  'tolerably  thick  pus,  of  a  uniform  reddish 
colour,  as  if  from  an  admixture  of  blood.'  The  following  case 
affords  a  still  more  remarkable  example  of  the  secretions  of  an 
inflamed  synovial  membrane  being  tinged  in  the  same  manner. 

Case  VIII, 

Henry  Payne,  39  years  of  age,  was  admitted  into  St.  George's 
Hospital,  under  the  care  of  Mr.  Caesar  Hawkins,  on  the  7th  of 
October,  1829. 

He  had  suffered,  formerly,  from  repeated  attacks  of  rheumatism. 

About  twelve  weeks  ago,  after  exposure  to  damp  and  cold,  he 
was  seized  with  inflammation  in  nearly  all  his  joints.  In  the 
course  of  a  few  days,  the  disease  in  the  other  joints  had  abated ; 
but  the  right  knee  became  more  painful  and  swollen.  At  the 
time  of  his  admission,  this  knee  was  tender,  painful,  and  much 
distended  with  fluid,  and  there  was  a  good  deal  of  febrile  excite- 
ment of  the  system. 

Blood  was  taken  from  the  neighboiu'hood  of  the  knee  by  cup- 
ping ;  and  this  was  followed  by  the  application  of  blisters.  The 
vinum  colchici,  and  afterwards  calomel,  combined  with  opium^ 
were  administered  internally.  Under  this  treatment  the  pain  and 
BweUing  of  the  knee  subsided. 

On  the  27th  of  October,  he  was  attacked  with  severe  inflam* 
mation  of  the  fauces  and  larynx,  wbich^  however,  looo  yielded  to 
the  remedies  employed. 

On  the  31st,  he  complained  of  severe  pain  in  tiut  right  side, 
with  great  difficulty  of  breathing ;  and  on  the  3rd  of  November 
he  died. 

On  examining  the  body  after  death,  both  pleurae  were  fbond 
inflamed  and  incrusted  with  lymph,  and  serum  had  been  eftiied 
into  that  of  the  right  side.  The  lungs,  also,  were  inflamad,  and 
some  portions  of  them  were  in  a  state  of  gangrene.  The  iM^rt 
was  affected  with  hypertrophy,  and  the  pericardium  waf  Jaflain^l 
with  flakes  of  lymph  adhering  to  it^  The  synovial  metnhaote  of 
the  right  knee  contained  a  dark-coloured  fluid;  ootpgnfatt^  \rjz 
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having  the  appearance  of  a  thick  synovia,  tinged  with  blood.  The 
synovial  membrane  was  everywhere  of  a  red  colour,  as  if  stained 
by  this  Becretionj  and  the  cartil^es  of  the  joint  had  the  appearance 
of  having  been  stained  in  the  same  manner,  Hiere  were  some 
small  extravasations  of  blood  in  the  eellnlar  membrane  external 
to  the  joint* 


Section  IL 
Cansea  and  Sympt&nia  of  this  Disease* 

It  is  evident  that  inflammation  may  affect  the  synovial  membrane 
of  a  joint,  by  extending  to  it  from  some  of  the  other  textures  of 
which  the  joint  ia  composed,  or  that  it  may  have  its  origin  in  the 
membrane  itself*  My  present  observations  are  intended  to  relate 
chiefly  t^  cases  of  the  latter  description  j  and  what  little  is  to  be 
said  in  addition,  respecting  those  of  the  former,  will  be  better 
introduced  hereafter. 

Although  no  period  of  life  ie  altogether  exempt  from  this 
disease,  the  liability  to  it  is  not  the  same  in  persons  of  all  ages. 
It  is  seldom  met  with  in  young  children,  becomes  less  rare  in 
those  who  approach  the  age  of  puberty,  and  in  adult  persona  is 
perhaps  of  more  frequent  occurrence  than  any  other  inflammatory 
affection  to  which  the  human  system  is  liable.  This  is  the  reverse 
of  what  happens  with  respect  to  some  of  t-he  other  diseases  of  ] 
joints ;  and  a  knowledge  of  these  circumstances  will  be  found  to 
be  of  some  importance  to  the  surgeon,  by  assisting  him  to  form  a 
ready  diagnopis. 

Inflammation  of  a  synovial  membrane  may  arise  as  a  local 
affection,  the  consequence  of  a  sprain,  a  contusion,  or  other 
mechanical  injuryp  In  other  cases,  various  joints  being  affected, 
either  simultaneously  or  in  succeseion^  it  is  manifestly  the  effect 
of  a  disordered  state  of  the  general  system ;  and  even  in  those 
instances  in  which  the  inflammation  is  confined  to  a  single  joint,  a 
careful  inquiry  will  generally  satisfy  the  surgeon  that  it  has  Imd 
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a  Bimilar  orjgiD,  Indeed  I  mujst  confess  that,  in  proportion  as 
I  have  acquired  a  more  extended  experience  in  my  profession,  I 
have  found  more  and  more  reason  to  believe  that  local  diseases, 
in  the  etrici  sense  of  the  term,  are  comparatively  rare.  Local 
causes  may  operate  so  as  to  render  one  organ  more  Hahle  to 
disease  than  another;  but  everything  tends  to  prove  that,  in  the 
great  majority  of  cases,  there  is  a  morbid  condition,  either  of  the 
circulating  fluid,  or  of  the  nervous  system^  antecedent  to  the 
manifestation  of  disease  in  any  particular  structure.  Moreover, 
even  in  those  cases  in  which  a  disease  may  be  distinctly  traced  to 
some  kind  of  mechanical  injury,  the  character  which  it  assumes 
depends  as  much  on  the  state  of  the  general  health  as  on  the 
injujy  itself.  Thus  we  find  a  sprain  of  the  ankle^  in  one  Instance, 
to  be  followed  by  no  urgent  symptoms,  while,  in  another,  a  sprain 
not  apparently  more  severe,  is  followed  by  intense  inflammation, 
for  the  removal  of  which  the  most  active  antiphlogistic  treatment 
is  required. 

The  circumstances  under  which  the  synovial  membranes  are 
liable  to  become  inflamed,  are  very  varioua*  It  is  only  in  a  limited 
number  of  cases  that  the  disease  would  commonly  be  ascribed  to 
gout*  Yet  I  am  much  mistfiken  if,  amoug  the  affluent  classes  of 
eocietyj  the  gouty  diathesis  be  not  one  of  the  most  frequent 
e-auses,  not  only  of  inflammation  of  the  synovial  membranes,  but 
of  inflammation  of  other  organs.  There  is  reason  to  believe  that 
the  real  and  efficient  cause  of  gout  h  the  presence  of  an  unusual 
quantity  of  lithic  acid  in  the  blood ;  and,  indeed,  the  fact  has 
been  estabiished  by  the  interesting  researches  of  Br.  Garrod*  But 
local  inflammations  are  not  unfrequently  preceded  by  an  abundant 
deposit  of  iithate  of  ammonia  in  the  urine,  and  assuredly  no  long 
train  of  reasoning  is  required  to  connect  inflammations  occurring 
under  these  circumstances  with  the  existence  of  gout  in  the  general 
system*  In  such  cases,  besides  the  urinary  deposit,  the  disease  is 
generally  preceded  by  flatulence  after  meals,  acidity  of  the  stomach, 
and  other  symptoms  of  disordered  digestion. 

In  other  caseg,  the  usual  indication*  of  a  gouty  diathesis  are 
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^i^intii^*  The  dineaso  may  b©  traced  to  a  cheeked  perspiiatioa, 
^,^iyigii|UWi  on  «xpoeitf0  of  th^  persoii  to  damp  and  cald ;  and  Uere 
^^  Aro  juilifiid  In  olassing  it  mth  rheumatic,  rather  than  with 
|ri>tityt  iiffoctionw.  If  i>r,  Prout's  fipeculations  m  to  the  predomi- 
0iiiic«  of  UiOtio  acid  Id  the  sjBtem  being  the  essential  cause  of 
rhtnilAii^biAi  as  the  predominance  of  hthic  acid  ie  that  of  gout; 
ttud  tht**  general  opinion  he  correct  that  it  is  the  lactic  acid  in 
^vhioli  the  noert^tion  of  the  Bkin  abound&j  and  which  reddens  blue 
Htttni!*  (mptT  applied  to  the  perepinog  surfiice,  the  connection 
brt  \vi*ea  ii  eiiecked  pt/rfitpiratiou  and  a  rheumatic  inflammation  of 
the  jointu  is  easily  explained.  It  must,  however,  be  acknowledged, 
that.,  praciicallyj  it  is  nt^t  always  easy  to  distinguish  a  gouty,  frora 
It  rlieumatic,  inflaminatiQu  of  a  synovial  membrane,  and  that 
wliataver  the  acid  of  Hie  perspiration  may  be,  a  want  of  perspira- 
tion which  eauaes  one  Indivtdiial  to  be  liable  to  rheumatism,  will 
r*md*^r  another  pomon  e<|ually  liul>l©  to  gout- 
There  can  buuo  doubt  llm*  we  have  yet  much  to  learn  as  to  the 
pathology  of  tldH  ehwK  of  diHouHfs.  Not  only  is  it  difficult  to  draw 
the  lino  bi^twoen  thoim  which  belong  to  gout  and  those  which 
balon^  t<>  rbt^miiutiwui;  but  it  is  probable,  that  imder  the  general 
term  of  rlieiunattHin,  wo  frequently  confound  with  each  other 
difeai^  whtcli  have  an  entirely  different  origin-  Thus,  in  the 
tarly  stage  of  Ht^eon<lary  syphilis,  in  connection  with  papular 
uriiptions;  and  »*nT!itiliim^j<  in  the  advanced  stage  of  syphilis,  in 
iuinuiiction  witli  chronie  atTections  of  the  bones  and  periosteum;  it 
in  not  uneonimun  to  find  the  synovial  membranes  of  one  or  mora 
joiutu  in  a  »tate  of  chronic  inflammation.  Such  a  case  would  not 
uuctinHutHily  be  n^^nnied  as  one  of  rheumatism^  although  the  real 
oaiine  yf  tlie  inflamuuition  is  probably  the  syphilitic  virus  in  the 
bbod«  In  other  eases  the  joints  are  similarly  affected  in  conse- 
riuffineo  of  the  i^stom  having  been  saturated  with  mercury,  or  in 
ronnretioii  with  a  depressed  state  of  the  general  healtli,  towards 
the  conelH«iv>n  of  some  other  chronic  malady  j  and  under  these 
cirounmtanccs  also  it  is  reasonable  to  believe  that  tlie  real  and 
tffieieiit  cause  of  the  diaease  of  the  jointa  is  not  the  same  as  in 
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those  of  ordinary  rheximatism.  I  shall  have  occasion  to  notice 
hereafter  some  very  remarkable  cases  of  inflammation  of  the 
synovial  membrane,  preceded  by  purulent  inflammation  of  the 
urethra  and  purulent  ophthalmia  to  which  the  name  of  gonorrhcBal 
rheumatism  is  commonly  applied ;  though  it  must  be  plain  to  any 
one  who  has  watched  their  progress,  that  the  relationship  of  the 
disease  to  rheumatism  extends  no  further  than  a  partial  resem^^ 
blance  in  the  symptoms.  The  fistcts  seem  to  be,  that  there  are 
various  morbid  conditions  of  the  blood  (and,  it  may  be,  of  the 
nervous  system  abo),  producing  a  liability  to  local  inflammations 
at  the  same  time  that  the  occurrence  of  the  inflammation  in  one 
part  rather  than  in  another,  is  to  be  referred  to  the  agency  of 
local  and  accidental  circumstances.  That  the  synovial  membranes 
should  be  more  frequently  the  seat  of  inflammation  than  the 
serous  membranes  to  which  they  bear  so  great  an  affinity  in  their 
structure  seems  to  be  in  no  wise  remarkable  when  we  consider 
that  the  organs  to  which  they  belong  are  in  a  state  of  constant 
motion,  and  that  they  are,  except  in  a  few  instances,  especially 
exposed  to  the  influence  of  the  vicissitudes  of  the  external  tem- 
perature. 

The  general  symptoms  which  mark  the  existence  of  inflam- 
mation of  the  synovial  membrane  of  a  joint,  may  be  described  as 
follows: — There  is  pain  in  the  joint,  sometimes  referred,  in  the 
first  instance,  to  a  particular  spot,  afterwards  to  the  joint  gene- 
rally. After  a  period  which  varies  from  two  or  three  hours  to  as 
many  days,  according  to  the  intensity  of  the  inflammation,  the 
joint  becomes  swollen.  The  swelling  in  the  first  instance  arises 
altogether  from  an  efifusion  of  fluid  into  the  cavity  of  the  synovial 
membrane.  When  the  efifusion  has  taken  place  rapidly  and  in 
large  quantity,  the  distension  may  be  so  great  that  the  fluctuation 
of  the  fluid  is  scarcely  perceptible ;  but  it  is,  in  the  early  stage  of 
the  disease,  very  distinctive  otherwise.  It  becomes  less  distinct 
when  the  inflammation  has  existed  for  some  time,  in  consequence 
of  the  synovial  membrane  having  become  thickened,  or  from  the 
efifusion  of  lymph  on  its  inner  or  outer  surface;  and  in  many 
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cases,  where  the  disease  has  been  of  long  standing,  although  the 
joint  is  much  swollen,  and  symptoms  of  iniSammation  still  exist, 
the  fluid  in  its  cavity  is  scarcely  to  be  felt.  As  the  swelling  con- 
sists more  of  solid  substance,  so  the  natural  mobility  of  the  joint 
is  in  a  greater  degree  impaired. 

The  form  of  the  swelling  deserves  notice.  It  is  not  that  of  the 
articulating  ends  of  the  bones^  and,  therefore,  it  differs  from  the 
natural  form  of  the  joint.  The  swelling  arises  chiefly  from  the 
distended  state  of  the  synovial  membrane,  and  hence  its  figure 
depends  in  great  measure  on  the  situation  of  the  ligaments  and 
tendons,  which  resist  it  in  certain  directions,  and  allow  it  to  take 
place  in  others.  Thus,  when  the  knee  is  affected,  the  swelling 
is  principally  observable  on  the  anterior  and  lower  part  of  ihe 
thigh,  under  the  extensor  muscles,  where  there  is  only  a  yielding 
cellular  structure  between  these  muscles  and  the  bone.  It  is  also 
considerable  in  the  spaces  between  the  ligament  of  the  patella  and 
the  lateral  ligaments ;  the  fluid  collected  in  the  cavity  of  the  joint 
causing  the  fatty  substance  to  protrude  in  these  situations,  where 
the  resistance  of  the  external  parts  is  less  than  elsewhere.  In  the 
elbow  the  swelling  is  principally  observable  on  the  posterior  part 
of  the  arm,  above  the  olecranon,  and  under  the  extensor  muscles 
of  the  fore-arm ;  and  in  the  ankle  it  shows  itself  on  each  side,  in 
the  space  between  the  lateral  ligaments,  and  the  tendons  which 
are  situated  on  the  anterior  part.  In  like  manner,  in  other  joints, 
the  figure  of  the  swelling,  whether  it  arises  from  fluid  alone,  or 
joined  with  solid  substance,  depends  in  a  great  degree  on  the 
ligaments  and  tendons  in  the  neighbourhood,  and  on  the  amount 
of  resistance  which  they  afford  ;  and  these  circumstances,  though 
apparently  trifling,  deserve  our  attention,  as  they  assist  us  in 
forming  our  diagnosis. 

In  the  hip  and  shoulder  the  disease  occurs  less  frequently  than 
in  the  superficial  joints :  and  here  the  fluctuation  of  the  effused 
fluid  is  not  perceptible ;  but  the  existence  of  the  swelling  is  suffi- 
ciently evident  beoeath  the  muscles. 

When  the  shoulder  is  affected,  there  is  pain  accompanied  with  a 
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general  tumefiEu^tioii  of  the  part ;  and,  in  most  instances,  if  the  hand 
be  placed  upon  it,  at  the  same  time  that  the  limb  is  moved,  a  crack- 
ling sensation  is  observed,  which  probably  arises  from  an  effusion 
of  fluid  into  the  cells  of  the  neighbouring  bursse.  After  some 
time  the  swelling  subsides,  or  the  joint  may  even  appear  to  be 
smaller  than  natural,  in  consequence  of  the  muscles,  especially 
the  deltoid,  having  become  wasted  from  want  of  exercise. 

Wteu  inflammation  attacks  the  synovial  membrane  of  the  hip, 
there  is  an  evident  fullness  of  the  groin,  and,  sometimes,  of  the  nates 
also.  The  groin  is  referred  in  the  first  instance  to  the  hip  itself, 
or  to  the  inside  of  the  thigh  below  the  groin,  and,  in  the  most 
advanced  stage  of  the  disease,  to  the  knee  also. 

After  inflammation  of  the  synovial  membrane  has  subsided,  the 
fluid  is  absorbed,  and,  in  the  majority  of  cases,  the  joint  regains 
its  natural  size,  figure,  and  mobility.  In  others  it  remains  more 
or  less  stiff,  and  larger  than  its  natural  size.  Such  enlargement 
may  be  the  consequence  of  a  merely  thickened  state  of  the  synovial 
membrane,  and  then  the  swelling  has  the  form  of  the  articulating 
extremities  of  the  bones.  At  other  times  the  swelling  has  the 
peculiar  form  which  it  possessed  while  the  inflammation  still 
existed,  and  while  fluid  was  contained  in  the  joint;  and  this  is  to 
be  attributed,  either  to  an  effusion  of  lymph  into  the  articular 
cavity,  or  to  an  actual  alteration  of  structure  of  the  synovial 
membrane.  The  alteration  of  structure  which  is  here  referred  to 
has  been  already  noticed,  and  in  the  following  chapter,  I  shall 
have  occasion  to  offer  some  further  observations  on  the  subject. 
From  whichever  of  these  various  causes  it  be  that  the  enlargement 
of  the  joint  remains  after  the  inflammation  has  subsided,  the 
patient  is  very  liable  to  a  relapse ;  so  that  whenever  he  is  exposed 
to  cold,  or  the  limb  is  exercised  in  any  unusual  degree,  and  often 
-without  any  evident  cause,  the  pain  returns,  and  the  swelling  is 
augmented. 

Although  the  foregoing  observations  are  applicable  to  the  ma- 
jority of  cases  in  which  this  disease  exists,  they  will  not  be  found 
to  contain  the  whole  of  what  belongs  to  any  one  of  them ;  and  it 
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remains  for  me  to  notice  the  peculiar  circumstances  as  to  which 
individual  cases  will  be  found  to  differ  from  each  other. 

Inflammation  of  the  synovial  membranes,  like  inflammation  of 
other  structures,  may  exist  in  various  degrees  of  intensity.  It  may 
be  acute,  attended  with  violent  pain  and  great  constitutional  dis- 
turbance; or  it  may  bo  chronic,  with  little  local  suffering,  and 
without  the  gonoral  system  being  in  any  perceptible  degree  affected 
by  it.  We  distinguish  therefore,  the  disease  into  the  acute  and 
chronic.  In  many  cases  it  has  the  acute  form  in  the  beginning, 
and  assumes  the  chronic  form  afterwards ;  while  in  others,  there 
Iwing  no  very  urgent  symptoms,  it  maybe  said  to  have  the  chronic 
form  in  tl\o  iirst  instance. 

It  must  bo  observed,  however,  that  the  boundaries  of  acute  and 
ohrt^iiic  inflammation  do  not  admit  of  being  very  well  defined. 
ThtHii^  tonus  accurately  enough  express  the  two  extremes;  but 
th(^^  iirt«  numerous  intermediate  degrees  of  inflammation,  of  which 
it  i*  diflloult  to  determine  whether  they  should  be  considered  as 
Kcu^^  of  tho  acute  or  chronic  kind.  On  this,  and  on  many  other 
^\^i»k^i»«  the  pathologist  must  be  content  if  he  can  succeed  in 
y<N^tti\^  lUit  the  principal  varieties  of  morbid  action  which  occur, 
«»^  iW  ttvmptoms  which  they  produce,  in  such  a  manner  as  will 
v«Mi!S^  ^NlWrn,  with  the  assistance  of  a  certain  degree  of  original 
>^^>r^^Nl^^w^  to  distinguish  those  nicer  shades  in  the  characters  of 
H^>M^  %^Kh  language  is  inadequate  to  explain,  but  a  knowledge 
^fkt  ^^'d^  ^  of  considerable  importance  in  medical  and  surgical 

tei  H^Mi^  i^^niH««  the  synovial  membranes  of  two  or  more 

^^^^K  -iifcv  ttfctl<«w<Hi  at  tlio  same  time,  or  the  inflammation  leaves 

.*4*if  N'JtU*  V  AttA<*k  another.     But  it  more  frequently  happens^ 

.^l^tv^^  %^wv  it  pnnientB  itself  in  the  chronic  form,  that  the 

'itfuiox  '4^  >^*^x*  ^^  *  |Mirticular  joint   It  is  worthy  of  notice,  that 

iWi   >>H>«  •*  ^N"*^  U«iblc  to  be  affected  than  any  other  joint  in 

'^    -^Btt  %Wcfc  tho  patient  suffers  is  more  or  less  severe, 
«^  .^  M^iMtitY  of  the  inflammation.    But  it  varies  also 
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according  to  other  circiimstances.  Thus,  in  some  of  those  cases 
in  which  the  inflammation  seems  to  be  connected  with  an  acute 
attack  of  gout  (this  being  indicated  by  the  patient's  general  habit, 
by  his  liability  to  acidity  of  the  stomach,  and  by  a  deposit  of 
lithate  of  ammonia  by  the  urine),  the  pain  is  often  out  of  all 
proportion  to  the  other  symptoms  of  inflammation,  the  patient 
comparing  it  to  what  might  be  supposed  to  arise  if  the  joint 
were  compressed  by  a  vice,  or  if  it  were  violently  torn  open.  The 
amount  of  pain  depends,  also,  very  much  on  the  structure  of  the 
joint  in  which  the  disease  is  situated.  The  synovial  membrane  of 
the  hip  is  much  less  liable  to  inflammation  than  that  of  the  knee ; 
but  when  it  is  inflamed,  the  pain  produced  is  more  severe.  The 
synovial  membrane  of  the  knee  is  only  partially  covered  by  liga- 
ments ;  and  being  itself  of  a  yielding  nature,  it  easily  admits  of 
distension,  where  it  is  covered  by  the  extensor  muscles  of  the 
thigh.  On  the  other  hand,  the  synovial  membrane  of  the  hip  is 
everywhere,  except  in  one  small  place,  surrounded  by,  and  adher- 
ing to,  a  dense  strong  capsular  ligament,  the  fibres  of  which  must 
necessarily  offer  a  painful  resistance  to  the  distending  force  of  the 
fluid  accumulated  in  the  articular  cavity. 

In  cases  of  inflammation  of  the  synovial  membrane  of  the  hip, 
if  active  treatment  be  not  had  recourse  to  in  the  first  instance, 
there  is  always  danger  of  the  head  of  the  femur  being  thrust 
outwards  beyond  the  margin  of  the  acetabulum,  and  then  com- 
pletely dislocated  by  the  action  of  the  muscles.  Several  cases  of 
this  kind  of  dislocation  have  fallen  imder  my  notice.  From  these 
I  have  selected  the  two  following,  as  affording  examples  of  its 
taking  place  in  two  different  directions. , 

Case  IX. 
Master  L.,  being  at  the  time  about  eight  years  of  age,  was 
attacked  towards  the  end  of  September  1824,  with  what  was  be- 
lieved at  the  time  to  be  inflammation  of  one  of  the  parotid  glands, 
attended  with  a  good  deal  of  fever.  After  six  or  seven  days,  and 
apparently  in  consequence  of  the  application  of  cold  lotions  to  the 
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cheeky  the  inflammation  left  the  parotid  gland,  and  attacked  one 
shoulder  and  arm ;  and,  at  the  end  of  two  or  three  days  more,  it 
left  the  shoulder  and  attacked  one  hip.  For  six  or  eight  weeks 
he  suffered  most  severely  from  pain  referred  to  the  inside  of  the 
thigh,  iuctending  from  the  pubes  as  low  down  as  within  two  or 
three  inches  of  the  inner  condyle  of  the  femur,  and  attended  with 
a  great  deal  of  fever.  There  was  no  pain  in  the  knee.  The  sur- 
gtnm,  who  was  then  in  attendance,  applied  leeches  to  the  hip, 
lotions,  &e.,  and  afterwards  made  an  issue  with  caustic  behind  the 
grtmt  trochanter.  The  fluctuation  of  fluid  was  perceived  at  the 
])OHt4)rior  point  of  the  hip,  and  it  was  supposed  that  an  abscess  had 
fornuHl.  However,  no  puncture  was  made,  and  the  fluid  gradually 
Iwcmno  absorbed.  In  March  1825,  Master  L.  was  suflSciently 
rtHM)V(jred  to  be  able  to  walk  about,  but  it  was  discovered  that  the 
lln\b  wiw  sliortened.  In  November  1825,1  was  consulted  respect- 
ing him.  At  this  time,  there  were  all  the  marks  of  a  dislocation 
t)f  the  liip  upwards  and  outwards,  the  head  of  the  thigh-bone  being 
(lintinotly  felt  renting  on  the  posterior  part  of  the  ilium,  above  the 
liiurgiu  of  the  acutiibuluni,  and  the  toes  being  turned  inwards. 

Case  X, 

Zaeharlah  Print*  wan  udmitted  into  St  George's  Hospital,  on  the 
IHth  of  July  IH.*)H|  labouring  under  an  attack  of  what  seemed  to 
\m  rheuuiatio  Inltatiunation  of  the  left  hip.  The  hip  was  slightly 
nwtillou,  tho  Hwolllng  being  most  perceptible  in  the  neighbourhood 
of  the  great  trooliu!it^>r.  A  grooved  needle  having  been  intro- 
il\(otHl,  thrtiugh  the  niuHoloH,  into  the  posterior  part  of  the  capsule 
wt  the  Jtklut.  Houu^  HvTxxin  escaped  by  the  puncture.  The  patient 
iHUU|ilalu«ul  of  mueh  pain  when  the  joint  was  moved,  or  when 
|UH^\UH)  wan  made  on  the  swollen  part ;  but  little  or  no  pain  was 
|u\hUuhhI  when,  the  hand  being  placed  on  the  knee  and  foot,  the 
\\m^\k\  k4  the  iVnuur  was  pressed  into  the  socket  of  the  acetabulum. 

ISIU  k4  wUuuel  and  opium  were  exhibited,  blisters  were 
H^^^livsi  t\»  the  hi)^  and  the  limb  was  kept  in  a  state  of  complete 
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On  the  27th  of  October,  the  limb  was  found  to  be  in  the  fol- 
lowing condition : — 

The  form  of  the  hip  was  considerably  altered  from  what  it.  was 
at  the  time  of  the  patient  coming  to  the  hospital.  The  head  of 
the  femur  could  be  distinctly  felt  anterior  and  internal  to  the 
acetabulum.  The  great  trochanter  was  nearer  to  the  anterior  and 
superior  spinous  process  of  the  ilium,  than  that  of  the  other  side, 
by  about  an  inch.  The  foot  was  everted,  and  the  limb  was  an 
inch  shorter  than  that  of  the  other  side.  Bending  the  thigh  on 
the  pelvis  caused  excessive  pain,  and  the  limb  could  not  be  rotated 
inwards. 

On  the  8th  of  November,  a  swelling  was  discovered  on  the 
inside  of  the  thigh,  near  the  groin,  which,  some  time  afterwards, 
presented  itself,  having  much  the  character  of  an  abscess,  in  the 
perineum.  It  was,  however,  probably,  only  a  collection  of  senmi, 
as  it  was  gradually  absorbed. 

March  13,  1839,  he  left  the  hospital,  being  free  from  pain,  and 
able  to  walk  with  a  stick,  the  position  of  the  limb  being  the  same 
as  in  October. 


It  is  to  be  presumed  that  in  such  cases  the  internal  ligament  of 
the  hip  either  becomes  stretched  and  attenuated  until  it  at  last 
gives  way,  or  that  it  is  altogether  absorbed.  In  one  case  which  I 
had  reason  to  believe  to  have  been  a  dislocation  of  the  same  kind, 
and  which  I  had  the  opportunity  of  examining  after  death,  I  as- 
certained that  there  had  been  no  rupture  of  the  capsular  ligament ; 
but  that  the  superior  and  posterior  attachment  had  gradually 
shifted  its  place  from  the  margin  of  the  acetabulum  to  the  dorsum 
of  the  ilium  above  it,  so  that  although  the  head  of  the  thigh-bone 
was  no  longer  in  the  acetabulum  it  might  be  said  to  be  still  within 
the  joint.  I  conclude  that  the  fluid,  which  in  each  of  these  cases 
was  perceptible  externally,  but  was  afterwards  absorbed,  was  not 
pus  but  serum.  This  is  diflferent  from  what  happens  in  those 
cases  which  I  shall  have  to  notice  hereafter,  in  which  dislocation 
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of  the  hip  occurs  as  a  consequence  of  simple  ulceration  of  the  car- 
tilages, or  of  scrofulous  disease^  originating  in  a  morbid  state  of 
the  cancellous  structure  of  the  boneB,  in  these  lafit-menUoned 
cases  the  formation  of  abscess  is  almost  an  invariable  result  The 
distinction  is  of  great  importance  in  practice.  The  opening  of  an 
abscess  of  this  kind  is  useful,  as  it  prevents  the  extension  of  the 
mischief  among  the  soft  parts  of  the  limb;  while  the  opening  of  a 
tumour  containing  serum,  is  often  productive  of  the  worst  conse- 
quences, bj  inducing  an  extensive  suppuration  where  there  would 
have  been  no  suppuration  otherwise. 

The  hip  is  not  the  only  joint  in  which  a  displacement  of  the 
bones  may  arise  as  a  consequence  of  inflammation  of  the  synovial 
membrane.  Wlien  the  knee  has  been  for  some  time  distended 
with  fluid,  the  ligaments  being  thus  extended  and  elongated^  and 
the  leg  having  been  kept  at  a  right  angle  to  the  thigh,  the  head 
of  the  tibia  is  not  unfrequently  drawn  back  by  the  action  of  the 
flexor  muscles^  and  lodged  in  the  popliteal  space.  The  condyles 
of  the  femur  arc  then  seen,  making  an  unnatural  projection  in  the 
forepart  of  the  limb,  and  the  leg  is  ever  afterwards  incapable  of 
complete  extension.  In  other  casefl,  where,  during  the  existence  of 
tho  inflammation,  the  leg  has  remained  in  the  extended  statCj  such 
ii*  iiie  relaxed  t'liiidition  of  the  ligaments  afterwards,  that  the  head 
of  the  tibia  seems  to  be  very  loosely  connected  to  the  femur^  and 
lulmits  of  a  fret*  lateral  motion  on  tlie  condyles  of  the  latten 

In  mn\(h  instances,  where  the  synovial  membrane  has  been  for 
Botuu  time  in  a  state  of  itiflammation,  a  peculiar  crepitus  attends  the 
motion  of  the  joint,  whicli  not  only  may  be  heard  at  some  distance, 
but  is  plaiidy  to  be  dlstinguislied  by  the  touch.  This  symptom 
liMfcy  he  entirely  independent  of  any  absorption  of  the  cartilage,  as 
Ibftor  tlic  intlammiition  has  subsided,  the  crepitus  is  no  longer  per- 
oeptible^  and  it  is  best  eiplained  by  attributing  it  to  an  alteration 
in  I  ho  teeretion  of  the  synovial  membrane,  rendering  it  unht  for 
ttn^  purpoftcfl  for  wliich  it  is  designed,  of  lubricating  the  articular 

In  other  *-a8t:.H,  after  a  long-continued   inflammation   of  the 
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synovial  membrane,  on  examining  the  knee-joint,  a  sensation  is 
communicated  to  the  band  as  if  it  contained  a  number  of  small 
loose  bodies,  certainly  of  a  diflFerent  nature  from  the  loose  carti- 
lages which  are  met  with  in  other  cases,  of  which  I  shall  give  an 
account  hereafter.  I  suspect  that  the  substances  here  referred  to 
are  portions  of  coagulated  lymph,  which  had  been  effused  from  the 
inner  surface  of  the  synovial  membrane,  and  had  afterwards  be- 
come detached,  similar  to  those  which  are  not  unfrequently  formed 
in  the  cavity  of  an  inflamed  synovial  bursa.  I  have  not,  however, 
had  the  opportunity  of  determining  the  correctness  or  incorrect- 
ness of  this  opinion  by  dissection. 

I  have  already  mentioned  that  in  some  (but  certainly  rare) 
instances,  inflammation  of  the  synovial  membrane  proceeds  at 
once  to  suppuration.  In  these  cases  the  symptoms  are  always 
urgent,  the  pain  very  severe,  and  aggravated  by  the  slightest 
touch  or  motion,  and  there  is  great  constitutional  disturbance, 
indicated  by  heat  of  skin,  frequency  of  the  pulse,  a  furred  tongue, 
and  probably  rigors.  The  absorption  of  the  cartilages  under 
these  circumstances  seems  to  be  the  consequence,  and  not  the 
antecedent,  of  the  suppuration. 

In  a  much  greater  number  of  cases,  the  order  of  events  is 
different,  the  formation  of  abscess  being  preceded  by  the  ulcera- 
tion of  the  cartilages.  I  shall  have  occasion  to  offer  some 
further  remarks  as  to  the  process  by  which  the  cartilages  are  de- 
stroyed, in  a  future  Chapter.  It  is  sufficient  for  me  to  observe  at 
present,  that  such  an  extension  of  the  disease  is,  for  the  most  part, 
indicated  by  a  new  and  almost  intolerable  pain  in  the  joint,  with 
painful  startings  of  the  limb,  preventing  sleep ;  and  that,  after 
some  time,  suppuration  follows.  The  latter,  however,  as  indeed  I 
have  formerly  stated,  is  by  no  means  a  necessary  consequence.  I 
have  already  mentioned  a  case  in  which  a  distinct  and  well-formed 
cicatrix,  not  at  all  interfering  with  the  motions  of  the  joint, 
marked  the  spot  at  which  the  cartilage  had  disappeared.  In 
other  cases,  an  extensive  destruction  of  the  cartilage  is  followed 
by  complete  ankylosis,  without  any  sign  of  suppuration. 
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In  the  labouring^  classes  of  society,  we  meet  with  many  caaee  in 
whicb  a  chronic  inflammation  of  a  joint,  especially  of  the  kneei 
has  been  neglected  during  many  successive  years.  "^^Iienever  he 
has  bad  more  than  usual  suffering,  the  patient  has  confined  him- 
self to  the  housOj  or  sought  relief  in  a  ho&pitah  Having  expe- 
rienced some  degree  of  amendment,  without  waiting  for  a  cure,  he 
has  returned  to  bis  accustomed  occupations  which  he  has  again 
been  compelled  to  abandon  by  a  return  of  his  former  symptoms. 
After  many  of  such  alternationB,  the  joint  after  each  of  them 
being  in  a  worse  state  than  it  was  in  before^  imable  to  gain  his 
livelihood,  suffering  from  hectic  fever,  and  regarding  his  limb  as 
an  useless  incumbrance,  he  has  been  glad  to  obtain  such  relief  as 
is  afforded  to  him  by  amputation.  Under  these  circumstances, 
an  abscess  very  commonly  presents  itself  externally,  somewhere  in 
the  neighbom-hood  of  the  diseased  joint;  or  otherwise  an  abscess 
is  discovered  on  dissection,  sometimen  occupying  the  whole  of  the 
articular  cavity,  at  other  times  limited  to  a  portion  of  it  by  a  mass 
of  imperfectly  organised  lymph.  In  such  a  casOj  no  one  of  tbe 
parts  of  wMch  the  joint  is  composed,  retains  its  healthy  condition. 
There  are  no  remains  at  all,  or  only  gome  imperfect  remains,  of 
the  cartilages ;  the  bones  are  ulcerated,  their  cancelH  being  ex- 
posed, and  frequently  of  a  dark,  or  even  of  a  black  colour-  There 
is  scarcely  a  vestige  of  the  original  structure  of  the  synovial  mem- 
brane. These  morbid  appearances  furnish  us  with  no  means  of 
determining  what  was  the  nature  of  the  disease  in  its  origin,  and 
our  diagnosis  must  be  foimdcd  altogether  on  the  previous  history. 
Fortunately  in  this  extremity  an  accurate  diagnosis  is  of  no  great 
importance^  as  it  can  lead  to  no  essential  difference  in  the  surgical 
treatment  of  the  case. 


I  bava  already  adverted  t^  a  peculiar  disease,  of  which  inflam- 
mation of  the  synovial  membranes  is  the  principal  featiu"e,  hut  in 
which  that  inflammation  occurs  in  connection  with  purulent  in- 
flammation of  the  methra,  and  sometimes  with  purulent  ophthal- 
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mia.  Gases  of  this  kind  are  not  very  uncommon,  and  are  now 
well  known  to  every  practical  surgeon ;  though  it  is  a  remarkable 
circTunstance,  that  no  distinct  accoimt  of  them  should  have  been 
given  (as  far  as  I  know)  by  any  pathological  or  surgical  vnriter, 
previously  to  the  first  edition  of  the  present  treatise  in  the  year 
1818.  The  disease  is  usually  described  imder  the  name  of 
gonorrhoeal  rheumatism,  though  it  is  plain  (as  I  have  already 
stated)  from  the  course  of  its  sjrmptoms  and  from  the  effects  of 
remedies,  that  it  differs  from  ordinary  rheumatism  in  many 
essential  circumstances ;  and  though  there  seems  to  be  no  doubt 
that,  while  it  occurs  in  most  instances  as  a  consequence  of  gonor- 
rhoea, it  may  take  place  quite  independently  of  gonorrhoeal  in- 
fection. 

The  following  case,  being  one  of  those  which  first  drew  my 
attention  to  the  subject,  will  explain  the  general  course  and  pro- 
gress of  the  symptoms. 

Case  XI. 

A  gentleman,  forty-five  years  of  age,  in  the  middle  of  June 
1817,  became  affected  with  symptoms  resembling  those  of  gonor- 
rhoba.  There  was  a  purulent  discharge  from  the  urethra,  with 
a/rdoT  urince  and  chordee.  On  June  23,  he  first  experienced  some 
degree  of  pain  in  his  feet.  On  the  24th,  the  pain  in  the  feet  was 
rather  increased,  but  not  in  a  sufiicient  degree  to  prevent  his 
walking  four  miles.  There  was  some  appearance  of  inflammation 
of  his  eyes. 

June  25th. — The  pain  in  the  feet  was  more  severe ;  the  tuniccs 
conjunctivce  of  the  eyes  were  much  inflamed,  with  a  profuse  dis- 
charge of  pus. 

These  symptoms  increased  in  violence,  the  pulse  varying  from 
80  to  90  in  a  minute,  the  tongue  being  furred  and  the  patient 
being  restless  and  uncomfortable  during  the  night.  The  whole 
of  each  foot  became  swollen;  there  was  inflammation  of  the 
synovial  membranes  of  the  ankles ;  and,  it  appeared  that  the  affec- 
tion of  the  feet  themselves  arose  from  inflammation  of  the  synovial 
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mfxnUnmeesi  belonging  to  the  joints  of  the  tarsus,  metatarsus,  and 
tv^ot^  Ho  $aid  that  he  could  compare  the  pain  which  he  expe- 
rtoti4^Hl  to  nothing  else  than  that  which  might  be  supposed  to 
JiurM^  fri>m  the  foet  being  squeezed  in  a  vice. 

Ou  June  S7«  the  left  knee  became  painful;  and  on  the  following 
<Ui\\  the  »vnovial  membrane  of  this  joint  was  found  exceedingly 
dwteiui^Hi  with  synovia.  He  was  now  completely  crippled,  com- 
(lelUn)  to  kwp  his  bed,  and  scarcely  able  to  vary  his  position  in 
the  ^inolIeHt  degree  witliout  assistance.  The  inflammation  of  the 
eyxv  and  urt^thra  was  somewhat  abated. 

June  %^0.— The  inflanunation  of  the  eyes  and  urethra  had  much 
nulvdidtnl,  luul  tlu)  puruhmt  discharge  was  diminished.  The  pains 
of  the  jolntit  wore  Iohs  severe ;  and  the  feet  were  less  swollen.  On 
the  following  day,  tlie  knee  was  less  swollen  also. 

He  iHiUtinued  to  mend;  and  on  July  10,  the  swelling  of  the 
tx^i  want  Htill  furtlu^r  dimiuished,  and  that  of  the  knee  had  almost 
wholly  illHapptMirtxl.  The  pulso  continued  to  vary  from  80  to  90 
iu  H  uduute.  and  the  tongue  was  still  furred.  He  had  pain  in  the 
tWt  and  knee,  but  Iohn  severe  than  formerly,  and  he  was  restless 
at  utifht, 

%iuly  13%  lie  eein|)laiiUHl  of  pain  in  the  right  knee;  and  on 
the  IVUowluK  ilay»  there  was  pain  also  of  the  right  elbow  and 
i^heulder. 

The  rl|(ht  knee  afterward*  became  swollen  from  fluid  within  the 
\HiYlty  of  the  nynovlal  mend)niue;  but  not  in  the  same  degree 
with  the  ether  kuets  and  the  swelling  soon  subsided.  There 
V^<**  uevei'  any  peiveptibU*  swelling  of  the  shoulder  or  elbow. 

A^^^Mkt  !•  All  tin*  pains  were  abated.  The  eye  and  the  urethra 
V^\v\V  \\eavlY  ftve  IVoiu  inflanunation,  and  the  purulent  discharge 
\H^  iHM^\SH*ly  jieiH>e|it4ble. 

A^^t^M^t  A.  He  wan  ft^e  from  pain,  except  on  motion ;  the  joints 
W>^U^>\  \\^\\  hwu  artVeted,  wt^u  stiff;  but  he  was  able  to  move  about 
v^\  v^\^^ehwk% 

I^V^w  thW  tl\ue  he  pn^jtresslvely  mended.  The  stifihess  of  the 
,^\^^^  vUu\luUhe\l  \Piy  iklowly ;  but  ho  was  free  from  all  uneasiness. 
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He  was  longer  in  recovering  the  use  of  the  shoulder  than  that  of 
the  other  joints. 

In  the  following  December,  at  which  time  he  had  nearly,  but 
not  completely,  recovered  the  use  of  his  limbs,  he  had  another 
attack  of  the  complaint.  The  symptoms  were  the  same  as  for- 
merly, taking  place  in  the  same  order,  and  pursuing  the  same 
course,  but  with  much  less  severity.  This  second  attack  lasted 
about  six  weeks,  and  left  him  again  considerably  crippled. 

In  March  1818,  he  became  affected  with  an  ophthalmia  of  a 
different  nature  from  that  under  which  he  had  laboured  in  the 
preceding  summer.  The  inflammation  was  seated  in  the  proper 
tunics  of  the  eye,  and  it  seemed  probable  that  it  would  have  ter- 
minated in  adhesions  of  the  iris,  and  destruction  of  the  power  of 
vision,  if  the  progress  of  it  had  not  been  arrested  by  repeated 
blood-lettings  and  the  use  of  mercury.  He  had  another  attack 
of  the  same  kind  of  ophthalmia  four  years  afterwards  (in  1822). 

From  this  period  I  have  no  written  notes  of  the  case,  although  I 
saw  the  patient  from  time  to  time.  He  never  had  any  return  of 
the  inflammation  of  the  synovial  membranes  or  the  purulent 
ophthalmia,  but  no  year  elapsed  without  an  attack  of  acute  iritis. 
Each  attack  left  the  eye  with  its  organisation  more  impaired  than 
it  had  been  previously.  At  last  the  power  of  vision  in  one  eye 
was  completely  destroyed,  while  that  in  the  other  was  very  im- 
perfect. In  the  year  1846,  the  patient  was  seized  with  an  attack 
of  pleurisy,  which  terminated  his  life. 

As  the  subject  does  not  belong  to  the  present  chapter,  I  have 
described  the  symptoms  of  this  case  without  adverting  to  the 
treatment  which  was  employed.  I  may,  however,  briefly  mention 
that  leeches  and  blisters,  and  liniments  and  fomentations  when  the 
pains  were  very  severe,  were  the  principal  topical  remedies.  The 
idnum  colchwi  was  administered  internally  with  some  apparent 
benefit  when  the  synovial  membranes  were  inflamed;  and  the 
abstraction  of  blood  from  the  temples,  and  the  exhibition  of 
mercury,  were  always  employed  with  the  greatest  advantage 
during  the  attacks  of  iritis. 

L  2 
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I  have  had  the  opportunity  of  seeing  many  other  cases,  in  which 
a  Bimilar  train  of  symptoms  took  placo^ 

One  gentleman  (at  the  time  when  these  notes  were  taken)  had 
sufiFered  from  aa  many  as  nine  attacks  of  thia  complaint.  The 
first  took  place  when  he  was  under  twenty  yearB  of  age,  and  the 
others  at  various  intervalB  in  the  course  of  the  next  twenty  yciirs* 
In  one  of  them  the  first  symptom  was  inflammation  of  the  urethra, 
attended  with  a  discharge  of  pus,  although,  from  particular  cir- 
ciunatances,  he  could  not  hehevc  that  he  had  heen  exposed  to  the 
risk  of  infection.  This  was  followed  by  purulent  ophthalmia^ 
and  that  by  inflammation  of  the  synovial  membranes.  In  three 
of  the  attacks,  a  purulent  ophthalmia  was  the  first  symptom, 
which  was  followed  by  inflammation  and  discharge  from  the  lire- 
thra ;  and  then  the  synovial  membranes  became  affected :  and  in 
the  other  four  attacksj  the  affection  of  the  synovial  membranes 
took  place  without  any  preceding  inflammation  either  of  the  eye 
or  urethra*  The  disease  was  not  confined  to  the  synovial  mem- 
branes of  the  joints,  but  those  of  the  synovial  bursse  were  inflamed 
also.  In  some  of  the  attacks,  the  muscles  of  the  abdomen  were 
painful  and  tender,  and  subject  to  spasmodic  contractions;  and 
there  was  an  occasional  impediment  to  breathing,  wliich  seemed 
to  arise  from  a  similar  affection  of  the  diaphragm-  The  acute 
form  of  the  dijsease,  in  this  case,  lasted  from  sis  weeks  to  three 
months ;  but  nearly  a  year  generally  elapsed  before  the  use  of  the 
limbs  were  perfectly  restored.  He  had  an  attack  in  July  1817  ; 
and  in  the  beginning  of  May  1818,  while  he  was  still  lame,  he 
was  seized  with  a  very  violent  inflammation  of  the  sclerotic  coat 
and  iris  of  one  eye,  which  was  subdued  by  very  copious  blood* 
letting  and  the  exhibition  of  mercury*  He  had  another  attack  of 
the  disorder  in  the  year  1820,  and  in  the  winter  of  1822  he  became 
affected  with  an  inflammation  of  the  iris  and  sclerotic  coat  of  the 
other  eye,  which  was  also  relieved  by  blood-letting  and  tlie  use 
of  mercury. 

Another  gentleman  gave  the  following  history  of  his  complaints : 
— In  the  year  1809,  he  had  symptoms  resembling  those  of  gonor- 
rhnea,  and  %vhen  these  had  continued  for  some  time  one  testicle 


i 


INFLAMMATION   OF  SYNOVIAL  MEMBRANES.  149 

became  inflamed  and  swollen.  This  waa  followed  by  a  purulent 
ophthalmia,  and  inflammation  of  the  synovial  membranes.  In  the 
year  1814,  he  had  a  similar  attack,  with  the  exception  of  the 
swelled  testicle;  and  in  the  year  1816,  when  I  was  consulted,  he 
still  laboured  under  a  chronic  inflammation  of  the  synovial  mem- 
branes of  the  knees  and  ankles,  the  consequence  of  the  last  attack, 
and  by  which  his  lower  limbs  were  completely  crippled. 

In  a  fourth  case,  the  patient  laboured  under  a  severe  ophthalmia, 
which  was  followed  by  inflammation  of  the  urethra,  and  then  the 
joints  became  affected ;  but  I  had  no  opportunity  of  watching  the 
progress  of  this  case,  nor  have  I  heard  any  other  particulars  of  it. 

In  another  case,  the  patient  laboured  under  strictures  of  the 
urethra*  He  had  four  attacks  of  the  disease  which  has  been  just 
described,  in  the  course  of  a  few  years.  The  inflammation  of  the 
urethra  was  in  all  of  them  the  first  symptom,  being  followed  by 
purulent  ophthalmia,  and  afterwards  by  inflammation  of  the  sy- 
novial membranes,  and  swelling  of  nearly  all  the  joints.  In  two 
of  these  attacks,  he  attributed  the  discharge  from  the  urethra  to 
his  having  received  the  infection  of  gonorrhoea ;  and  in  the  two 
others,  to  the  use  of  the  bougie. 

In  the  ordinary  and  less  complicated  cases  of  this  disease,  there 

is  generally  an  attack  of  gonorrhoea,  having  its  usual  origin,  which 

after  a  few  weeks  is  followed  by  inflammation  of  the  synovial 

membrane  of  one  or  more  of  the  articulations.     Sometimes  the 

symptoms  of  gonorrhoea  subside  before  the  synovial  membranes 

become  affected ;  at  other  times,  the  two  orders  of  symptoms  run 

their  course  together.     In  some  instances,  the  disease  subsides 

after  the  lapse  of  a  few  weeks ;  in  others,  it  is  protracted  for 

several  months,  or  even  for  one  or  two  years.     The  inflammation 

is  for  the  most  part  of  that  kind  which  terminates  in  an  effusion 

of  serum,  and  not  of  coagulated  lymph.    But  sometimes  it  is  more 

intense,  leaving  the  synovial  membrane  thickened,  and  the  joint 

more  or  less  stiff ;  and  I  have  known  a  few  instances  in  which  the 

cartilages  became  ulcerated,  with  great  pain  to  the  patient  at  the 

time,  ankylosis  being  the  ultimate  result.* 

*  The  etymology  of  the  tenn  ankylosis  does  not  justify  the  sense  in  which  it 
is  commonly  used ;  but  I  do  not  undertake  so  great  a  tajsk  as  that  of  reforming 
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11\^T^  is  a  disease  which  appears  to  commence  with  inflam- 
m^ition  of  the  synovial  membrane,  this  being,  however,  only  the 
fir«it  of  a  series  of  changes  of  a  peculiar  character,  which  ultimately 
affect  the  whole  joint,  producing  a  morbid  condition  of  the  various 
structures  of  which  it  is  composed,  wholly  different  from  what  is 
found  to  exist  under  any  other  circiunstances.  The  cases  here 
referred  to,  are  very  slow  in  their  process.  There  is  no  tendency 
to  suppuration,  nor  to  anything  like  the  ordinary  process  of  ulcer- 
ation. In  some  instances,  a  deposit  of  lithate  of  soda,  both  within 
the  joint  and  externally  to  it,  marks  the  connection  of  the  disease 
with  a  gouty  habit.  In  others,  the  deposit  of  lithate  of  ammonia 
is  wanting ;  but  as  the  changes  which  occur  are  in  other  respects 
similar,  we  are  justified  in  regarding  the  two  orders  of  cases  as 
bearing  a  near  relation  to  each  other.  Indeed,  judging  from  the 
symptoms  alone  during  the  patient's  lifetime,  it  can  rarely  happen 
that  the  surgeon  will  be  able  to  give  a  positive  opinion  as  to  the 
presence  or  absence  of  the  gouty  concretion.  Practitioners  generally 
recognise  this  disease  under  the  name  of  rheumatic  gout ;  and  it 
must  be  owned  that  it  has  a  more  than  a  mere  imaginary  resem- 
blance both  to  chronic  gout  and  to  chronic  rheumatism,  and  such 
as  to  justify  this  appellation. 

These  observations,  however,  are  here  introduced,  only  because 
the  present  Chapter  would  appear  to  be  incomplete  if  the  subject 
were  left  altogether  imnoticed.  As,  both  in  its  symptoms,  and  in 
its  results,  the  disease  essentially  differs  from  the  ordinary  forms 
of  synovial  inflammation,  it  seems  to  require  a  separate  considera- 
tion, and  for  this  reason  I  reserve  a  more  extended  history  of  it 
for  a  future  Chapter. 

anatomical  and  pathological  nomenclature.  Indeed,  the  substitution  of  new 
terms  for  those  which  have  been  long  in  use  is  productive  of  so  much  incon- 
venience, that,  except  under  some  peculiar  circumstances,  it  is  better  that  it 
should  be  avoided. 
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Sbction  III. 
Ti^ecUment  of  this  Disease. 

ALTHOuaH  different  diseases  of  joints  may  require  different  modes 
of  treatment  for  their  relief,  there  is  one  rule  which  is  equally 
applicable  to  all  of  them : — The  diseased  joint  should  be  kept  in 
a  state  of  absolute  and  complete  repose.  Every  motion  of  the 
bones  on  each  other  tends  to  maintain  and  aggravate  the  morbid 
action,  whatever  it  may  be.  If  this  rule  be  neglected,  it  will  be 
of  little  use  to  have  recourse  to  other  remedies ;  and  if  it  be  ob- 
served, it  will  often  happen  that  some  very  simple  remedies  in 
addition  will  be  all  that  is  wanted  for  the  cure. 

In  cases  of  acute  inflammation  of  the  synovial  membrane  of  a 
joint,  where  swelling  rapidly  takes  place,  with  severe  pain  and 
great  external  tenderness,  the  pressure  of  a  bandage  (without 
which  no  efficient  mechanical  contrivance  for  the  purpose  of  re- 
straining the  motions  of  the  parts  on  each  other  can  be  employed) 
cannot  be  borne.  Nor,  indeed,  under  these  circumstances,  is  the 
interference  of  the  surgeon,  for  the  above-mentioned  purpose,  much 
required.  The  pain  which  the  patient  experiences  on  every  move- 
ment of  the  limb,  is  a  sufficient  guarantee  that  he  will  use  his 
best  endeavours  to  keep  it  in  a  state  of  repose.  These  may, 
however,  be  assisted  by  prescribing  the  maintenance  of  the  recimi- 
bent  posture,  and  by  laying  the  affected  joint  on  a  water-proof 
pillow  partially  distended  with  air  or  water,  which,  by  bulging 
forward  on  each  side,  will  give  sufficient  lateral  support  to  coun- 
teract, in  some  degree  at  least,  the  ill-effects  produced  by  an 
involuntary  starting  of  the  limb. 

Whatever  difficulty  there  may  be  in  the  application  of  mechani- 
cal means,  for  the  purpose  of  insuring  the  repose  of  a  joint  which 
is  the  seat  of  acute  inflammation,  there  is  no  such  difficulty,  where 
the  inflammation  has  assumed  the  chronic  form.  And  here,  in 
fact,  mechanical  aid  is  more  required.  In  a  case  of  chronic  inflam- 
mation the  motion  of  the  joint  may  occasion  little  or  no  incon- 
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venienee  at  the  time,  although  it  mvariablj  tends  to  aggravate  th^ 
«ymptoms  afterwards.     It  is  difficult  to  persuade  a  patient  thus 
situated  to  submit  to  a  very  rigid  system  of  confinement ;  and  if 
lie  should  do  so,  there  h  always  danger,  in  protracted  cases,  that 
Ms  general  health  will  suffer  in  consequence.     It  b  important 
that  he  should  not  be  altogether  deprived  of  the  opportunity  of 
taking  air  and  exercise,  yet  it  is  necessary  that  the  affected  joint 
should  be  kept  in  a  state  approaching  aa  nearly  as  possible  to  one 
of  complete  repose.     This  double  object  may  be  attained  by  means 
of  a  proper  bandage,  applied  so  as  to  restrain  the  motions  of  the 
joint,  at  the  same  time  that  it  makes  no  more  than  a  moderate 
degree  of  pressure  on  it     As  to  the  best  mode  of  carrying  this 
plan  into  execution,  the  surgeon  must  exercise  bis  own  judgment 
in  each  individual  case.     Much  will  depend  on  the  situation  of 
the  affected  joint.     In  the  case  of  the  knee,  elbow,  and  many  other 
joints,  a  very  convenient  method  is  that   of  applying  a  large 
quantity  of  calico   bandage,    with    adhesive    plaiiter,    in  several 
altemat'C  layers.     The  principal  objection  to  this  plan  is  that,  in 
the  event  of  any  fresh  access  of  inflammation  with  a  sudden  in- 
crease of  swelling,  the  bandage  would  become  too  tight,  and  cause 
great  suffering  to  the  patient*     On  this  accoimt  it  should  not  be 
drawn  very  tight  in  the  first  instance ;  the  adhesive  plaster  should 
bo  applied  in  strips  of  moderate  length,  so  that  it  may  nowhere 
completely  surround  the  limb,  and  the  patient  should  be  instructed 
M  to  lbt5  mode  of  removing  the  bandage  himself  if  that  should  be 
rfqnirod,  without  waiting  for  the  assistance  of  the  surgeon.     The 
utareli  bandage  should  never  be  had  recourse  to,  on  these  occasions. 
I  wiw  called  to  a  lady  who  laboured  under  a  disease  of  the  knee, 
ttud  fivr  which  a  surgeon  had  surrounded  the  joint  with  a  long 
r^^Ucr  imbujtl  with  a  solution  of  starch.     This  at  first  had  given 
h**r  a  not  uncomfortable  support.     But  a  fresh  attack  of  inflam- 
ttbiKon  havmg  mipervened,  she  began  to  experience  pain,  which 
^Mn\  iHH^aniii  intolerabU\     She  was  unable  to  remove  the  bandage 
Ibtp^iulft  and  when  I  saw  her,  her  sufferings  were  such  as  can 
IttlMily  bo  expressed  in  words.     In  fact,  the  joint,  if  I  may  use 
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the  expression,  was  trying  to  swell,  and  the  hard  starch  bandage 
acted  like  a  hoop  of  iron,  and  prevented  the  swelling  from  taking 
place.  It  was  as  if  a  ligature  had  been  drawn  as  tight  as  possible 
round  a  whitlow,  except  that,  the  part  being  larger,  the  pain  was 
in  proportion.  Of  course,  I  removed  the  starch  bandage,  and  the 
violence  of  the  pain  abated.  It  was  long,  however,  before  the 
effects  produced  by  the  compression  of  the  joint  under  these 
unfortunate  circumstances,  were  wholly  removed. 

There  is  a  bandage  *  which  is  very  well  suited  to  cases  of  this 
kind,  and  especially  applicable  to  the  knee-joint,  composed  of  a 
stiff  leather  in  one  part  of  its  circumference,  and  elsewhere  of 
small  spiral  wires,  interposed  between  two  layers  of  a  softer  and 
thinner  material,  and  secured  by  a  lace,  so  that  it  admits  of  being 
applied  with  any  degree  of  tightness,  and  at  once  loosened  if 
necessary.  In  some  instances,  much  support  may  be  wanted,  and 
the  leather  should  be  stiff  and  unyielding.  In  others,  where  little 
support  is  required,  it  may  be  somewhat  more  pliant.  Such  a 
bandage  is  worn  with  the  greatest  comfort,  and  in  the  slighter 
cases  it  fully  answers  the  intended  purpose.  As  it  may  be  easily 
removed  by  the  patient's  own  hands,  the  use  of  it  is  quite  com- 
patible with  that  of  the  stimulating  liniments  of  which  I  shall 
have  occasion  to  speak  hereafter. 

But  in  the  more  aggravated  cases  of  this  disease,  where  there  is 
an  effusion  of  lymph  as  well  as  of  serum  into  the  joint,  or  where 
the  synovial  membrane  itself  is  thickened,  and  still  more  where 
there  is  reason  to  believe  that  the  disease  is  affecting  the  harder 
textures,  these  simpler  methods  of  confining  the  joint  will  be 
found  to  be  quite  insufficient.  The  plan  which  I  generally  have 
recourse  to,  under  these  circumstances,  is  that  of  applying  a  broad 
leathern  splint  f  on  each  side  of  the  limb,  or  on  one  side  only, 
according  to  the  joint  that  is  to  be  supported,  the  splint,  or  splints, 

•  The  bandage  here  referred  to  is  made  by  Schoolbred  and  Co.  in  Jermyn 
Street,  London. 

t  Splints  of  this  kind  are  made  by  Mr.  Sparkes,  bandage-maker,  of  Conduit 
Street 
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being  secured  by  a  suitable  bandage.  The  splints  are  made  of 
thick  stiff  cow-hide,  softened  in  hot  (not  boiling)  vinegar,  neatlj 
moulded  to  the  figure  of  the  parts,  and  allowed  to  dry  on  them, 
The^e  must  necessarily  give  an  uniform  and  complete  support,  and 
hence  are  easy  to  be  worn-  They  insure  the  actual  immobility  of 
the  joint,  at  the  same  time  that  thej  may  at  any  time  be  removed 
and  readjusted  by  the  patient  himself.  In  ordinary  eases,  they 
may  be  lined  with  some  soft  leather,  for  which  oiled  silk  may  be 
substituted  where  there  is  an  opeu  abscess  or  sinus,  to  prevent  the 
leather  being  soiled  and  rendered  offensive  by  the  discharge* 
Similar  splints  may  be  made  of  the  gutta-percha;  but  on  the 
whole  I  have  found  those  made  of  the  stiff  leather  to  be  preferable* 

In  cases  of  acute  inflammation  of  the  synovial  membrane, 
where  the  patient  is  of  a  strong  and  plethoric  habit,  and  the 
symptoms  are  urgent^  it  may  occasionally  be  proper  to  abstract 
blood  from  the  arm  5  but  in  the  greater  number  of  instances  it  is 
suflScient  to  take  blood  from  the  neighbourhood  of  the  inflamed 
joint,  by  leeches  or  cupping.  This  may  or  may  not  be  repeated 
ftooording  to  circumstances.  Warm  fomentations  are  generally 
more  effectual  in  relieving  pain  than  cold  appUcations,  Calomel, 
followed  by  an  active  aperient,  may  be  administered  in  the  first 
itiniaiH^e,  and  saline  and  antimonial  medicines  afterwards* 

\VlHn*L%  from  the  patient's  habit  and  the  character  of  the  symp- 
t^iiii^  there  is  reaaon  to  believe  that  the  inflammation  is  of  gouty 
origin,  \\\xv  of  the  wine  of  colcMcum  may  be  given  twice  or  three 
timos  daily,  aft-er  tlie  bowels  have  been  thoroughly  evacuated- 
This  nciul  not  be  cunttnned  for  more  than  four  or  five  days,  that  I 
tiiun  b(nug  qiiit'e  sufficient  for  the  colchicum  to  have  produced 
whahwt^r  advimtage  is  likely  to  arise  from  its  use.  For  the  most 
pur*,  iiuleed,  the  use  of  the  colchicum  even  for  so  long  a  period 
Kia  this,  is  not  required, 

Whcnjvctr  colchtcuwi  is  administered,  it  appears  to  me  to  be 
ml visabUt  to  give  sonic  small  doses  of  thid  pi lula  hydrargyria  or 
some  other  prt^puration  of  mercury,  at  the  same  time,  with  a  view 
to  prevent  the  former  remedy  from  arresting  the  secretions  of  the 
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liver.  But  there  are  other  cases  in  which  mercury  may  be  given  in 
larger  doses,  and  for  a  wholly  different  object.  In  this,  as  in  many 
other  instances,  mercury  exercises  a  remarkable  influence  over 
inflammatory  action.  To  an  adult  man  two  or  three  grains  of 
calomel,  with  half  a  grain  of  opium^  may  be  administered  twice^ 
and  in  urgent  cases  three  times  daily.  The  object  is  to  place  the 
system  as  speedily  as  possible  under  the  mercurial  influence.  It  is 
seldom  necessary  to  continue  the  use  of  it  more  than  a  very  few 
days,  and  it  may  be  left  off  sooner,  or  the  dose  greatly  diminished, 
if  the  gums  become  affected  by  it. 

When  the  knee-joint  has  been  much  distended  from  an  effusion 
of  serum  into  it,  and  the  patient  has  been  suffering  severely  in 
consequence,  I  have  sometimes  ventured  to  make  punctures  with 
a  narrow  sharp-pointed  instrument,  drawing  off  some  of  the  fluid 
after¥rards  by  means  of  an  exhausted  cupping-glass.  I  have  not 
known  any  harm  to  arise  from  this  practice ;  but  as  the  relief 
which  it  gives  is  only  temporary,  and  as  I  cannot  be  certain, 
without  further  experience,  that  it  is  always  free  from  risk,  I  do 
not  much  recommend  it.  The  case  is  different  where  acute 
inflammation  of  the  synovial  membrane  has  proceeded  rapidly  to 
suppuration,  and  the  joint  is  distended  with  pus.  Serum  effused 
into  a  joint  will  be  absorbed  as  soon  as  the  inflammation  which 
caused  the  effusion  has  subsided.  But  it  is  doubtful  whether  pus 
once  formed,  is  ever  absorbed ;  and  at  all  events,  the  chance  of  it 
being  absorbed  under  the  circumstances  which  have  been  just 
mentioned,  are  so  small,  that  they  may  be  regarded  as  none  at  all. 

If  it  be  a  question  whether  a  collection  of  fluid  in  a  joint  be 
purulent  or  otherwise,  it  is  prudent,  in  the  first  instance,  to  make 
a  puncture  with  a  grooved  needle.  If  it  prove  to  be  purulent,  a 
free  opening  should  then  at  once  be  made  with  a  lancet  in  a 
depending  situation.  It  is  important  that  this  operation  should 
not  be  long  delayed,  lest  the  matter  should  make'  its  way  out  of 
the  joint  in  other  directions,  and  form  irregular  and  circuitous 
sinuses  among  the  neighbouring  tendons  and  muscles.  It  is 
equally  important  that  the  opening  should  be  sufficiently  large  to 
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allow  the  matter  to  flow  Bpontaneously  without  it  being  necessary 
to  have  recourse  to  pressure  oi3  tlie  joint.  If  afterwards  there  be 
reiLBon  to  believe  that  there  is  still  a  lodgement  of  matter  in  any' 
part  of  the  joint  or  among  the  neighbouring  soft  parts,  the  original 
opening  ehould  be  dilated,  or  the  surgeon  should  avail  himself  of 
the  first  opportunity  which  occurs  of  making  another  opening  in  a 
convenient  flituatiou;  and  it  will  often  happen  that  several  such 
openings  will  be  required  before  the  cure  is  completed. 

But  all  this  will  be  of  little  avail  imless  the  joint  be  kept  in  a 
state  of  the  most  complete  immobility.  At  first  we  ean  do  little 
more  than  support  the  limb  on  a  piUoWj  and  endeavour  to  impress 
on  the  patient's  mind  the  necessity  of  his  aiding  our  views  in  this 
respect.  Afterwards  we  may  with  great  advantage  apply  some 
kind  of  splintsj  those  made  of  leather  being  preferable  to  others. 

At  the  same  time  great  attention  should  be  paid  to  the  state  of 
the  general  health  in  all  respects ;  saline  medicines,  or  tonics,  or 
mineral  acids,  being  administered  acct>rding  to  circumstances.  Of 
courae  care  must  be  taken  to  prevent  costiveness ;  but  on  this,  as 
on  all  other  occaaions  where  perfect  quietude  is  required,  very 
active  aitharties  ehouki  bo  avoided. 

Under  tbis  treatment  we  may  expect  the  purulent  discharge  to 
lotnioti  by  degrees,  and  at  last  to  cease  altogether,  as  ankylosis 
WcomiM  e«tilblbbed»  Before  ankylosis  is  complete,  the  surgeon 
iliould  undeavour  cautiously  and  gradually  to  plac«  the  limb  ia 
that  ponitiivu  wliifh  may  be  most  convenient  to  the  patient  after- 
wanU:  thui*  if  tbo  elbow  be  the  seat  of  the  disease,  it  ought,  if 
IH^liU't  to  Imi  lUiky  lotted  in  a  state  of  flexion;  or  if  it  be  the  knee, 
i\w  \k%  »1h*«UI  be  nearly  but  not  quite,  extended  on  the  thigh.  It 
^i\\  W  iHHn**Utue\s  neccBWiry  t^>  apply  splints  of  different  forms  at 
^^il^'f^iil  iit^iitnU,  Where  tbe  knee  has  been  affected,  I  bave 
I^M^lly  tf^mpluyc^d  a  wooden  splint,  consisting  of  two  parts,  one 
%JklM^  H»  1^  pi)«torior  part  of  the  thigh,  the  other  to  the  posterior 
yilK^  v4f  iW  Iv^t  united  l»y  a  hinge,  and  furnished  with  a  long 
imi  VttofV  by  nu^ns  of  which  the  relative  position  of  the  leg 
t  mekv  be  gmdually  and  cautiously  altered* 
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The  foregoiDg  remarks  are  applicable  only  to  those  cases  in 
which  an  abscess  in  the  interior  of  a  joint  is  the  immediate  conse- 
quence of  acute  inflammation.  The  management  of  abscess  arising 
as  the  ultimate  result  of  a  long-continued  chronic  inflammation 
will  be  considered  hereafter.  It  is  scarcely  necessary  for  me  to 
add,  that  the  treatment  which  is  here  proposed  is  also  inapplicable 
to  those  joints  which  are  clothed  by  numerous  muscles,  as  the  hip 
and  shoulder^  in  which,  in  fact,  it  is  impossible  to  form  a  positive 
opinion  whether  abscess  does  or  does  not  exist,  until  it  must  be 
too  late  to  make  an  opening  into  the  joint  even  if  such  an  opera- 
tion could  at  any  period  be  performed  with  prudence. 


In  cases  of  chronic  inflammation  of  the  synovial  membranes, 
local  blood-letting  may  often  be  had  recourse  to  with  advantage, 
in  the  first  instance.  This  may  be  repeated  or  not,  according  to 
circumstances,  and  in  the  intervals  compresses  may  be  laid  on  the 
part  wet  with  some  cold  spirituous  lotion.  The  application  of 
blisters  may  be  useful  afterwards,  and  I  have  generally  found  the 
application  of  two  or  three  blisters  in  succession  to  be  preferable 
to  that  of  a  single  blister  kept  open  with  the  savine  cerate.  The 
blisters  should  be  of  a  considerable  size;  and  if  the  affected  joint 
be  deep-seated,  they  may  be  applied  as  near  to  it  as  possible ;  but, 
otherwise,  a  blister  is  frequently  of  more  service  when  applied  at 
a  little  distance.  For  example,  if  the  synovial  membrane  of  the 
hip  be  inflamed,  the  blister  may  be  placed  on  the  groin  or  nates ; 
and  if  the  disease  be  in  the  knee,  it  may  be  applied  to  the  lower 
part  of  the  thigh,  immediately  above  the  joint.  The  good  effects 
of  this  treatment  are  soon  manifest ;  and  in  a  few  days,  the  swell- 
ing, as  far  as  it  depends  on  fluid  collected  in  the  joint,  is  usually 
much  diminished.  Even  when  the  tumour  is  solid,  arising  from 
the  effusion  of  coagulated  lymph,  it  will  in  a  considerable  degree 
subside,  and  sometimes  be  entirely  dispersed,  provided  that  the 
lymph  has  not  yet  become  organised.  Blisters  are  of  more  ser- 
vice, with  respect  to  the  removal  of  the  swelling,  than  any  other 
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^p)Uu>«t  joua ;  but  they  should  not  be  employed  without  the  previous 
^l^tmotion  of  blood,  except  when  the  inflammation  is  slight^  and 
whim  fluid  is  effused  without  any  admixture  of  solid  substance. 

Attivt  the  application  of  blisters,  and  in  slighter  cases  in  which 
the  use  of  blisters  seems  not  to  be  required,  stimulating  liniments, 
applied  to  the  skin  over  the  affected  joint,  will  be  found  useful  as 
counter-irritants.  One  drachm  of  iodine  may  be  dissolved  in  ^j* 
or  Jjx.  of  rectified  spirit,  and  the  whole  surface  of  the  joint  may 
be  painted  once  or  twice  daily  with  this  solution,  by  means  of  a 
large  camel's-hair  brush,  until  the  skin  is  tender.  It  may  then  be 
omitted  for  two  or  three  days,  the  use  of  it  being  resumed  after- 
wards. Various  other  liniments,  however,  may  be  employed  with 
as  much  advantage  as  this.  One  of  the  most  eflBcient  which  I 
have  been  in  the  habit  of  using,  especially  in  hospital  practice,  is 
the  following:— 

Ji.    Olei  GliveD  5  iss. 

Acidi  Sulphurici  5  iss. 

Misco,  et  adde  gradatim 
Olei  TerebinthinsB  3  ss. 

Misco.     Fiat  linimentum. 

It  may  be  made  of  this  strength  for  the  class  of  persons  who 
apply  at  a  hospital  for  relief;  but  for  those  of  a  higher  grade  in 
society,  in  whom  the  cuticle  is  generally  thinner,  and  the  cutis 
more  tender,  the  proportion  of  the  sulphuric  acid  should  be  some- 
what less.  The  effect  of  this  liniment  is  to  excite  some  degree  of 
inflammation  of  the  skin :  the  cuticle  becomes  of  a  brown  colour, 
and  separates  in  thick  broad  scales ;  and  the  inflammation  of  the 
internal  parts  is  relieved,  on  the  same  principle  as  by  a  blister. 
Another  liniment,  which  is  also  very  useful,  is  one  frequently 
recommended,  consisting  of  a  drachm  (or  more)  of  the  antimonium 
tartariaatum  mixed  vrith  an  ounce  of  the  unguentum  cetacd.* 

•  There  is  one  objection  to  the  use  of  the  ointment  of  tartarised  antimony 
which,  as  far  88  I  know,  has  not  been  noticed  by  writers.  It  occasionally  excites 
an  eruption  of  small  pustules  over  the  body.  The  eruption  is  preceded  by  fever, 
and  the  pustules  are  very  similar  in  appearance  to  those  produced  by  the  local 
application  of  the  ointment. 
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This  produces  a  pustular  eruption  of  the  skin,  which,  like  other 
eruptions  of  the  same  kind,  runs  its  course,  and  during  a  certain 
period  of  time,  operates  very  beneficially,  on  the  same  principle 
as  other  counter-irritants,  by  abstracting  blood  from  the  deep- 
seated  parts.  There  are  various  kinds  of  stimulating  plasters  (for 
example,  the  emplastrum  ammoniaei  cum  hydrargyro)  which 
produce  the  same  eflfects.  There  is  no  objection  to  the  use  of 
them,  though  it  appears  to  me  that  the  other  methods  of  exciting 
external  irritation  are,  on  the  whole,  more  convenient. 

But  in  cases  of  chronic,  as  in  those  of  acute,  inflammation  of 
the  synovial  membranes,  it  often  happens  that  more  depends  on 
the  constitutional  treatment  than  on  any  local  remedies.  The 
patient  may  have  a  furred  tongue,  with  costive  bowels,  and  other 
marks  of  derangement  of  his  digestive  organs,  and  may  derive 
benefit  from  the  exhibition  of  alterative  doses  of  the  pilula 
hydrargyria  with  a  draught  of  compoimd  decoction  of  aloes  and 
infusion  of  senna  administered  every  morning,  or  a  more  active 
aperient  occasionally.  He  may  be  flatulent  after  his  meals,  suffer- 
ing from  acidity  of  the  stomach,  with  a  red  or  yellow  deposit  in  his 
urine,  and  alterative  doses  of  the  acetic  extract  of  the  colchicum 
may  be  added  to  the  mercurial  pilL  In  cases  in  which  the  disease 
may  be  traced  either  to  gout  or  rheimiatism,  the  iodide  of  potas- 
sium is  frequently  very  usefuL  Two  or  three  grains  administered 
twice  daily  will  be  sufficient,  but  in  these  doses  the  use  of  the 
remedy  may  be  continued  for  some  weeks.  The  liquor  potassce 
may  be  added  to  it  with  advantage,  in  some  cases  of  dyspeptic 
persons ;  and  those  who  complain  of  being  lowered  or  depressed 
by  the  use  of  the  iodide  alone,  will  find  those  ill  effects  counter- 
acted by  substituting  the  sesquicarbonate,  or  some  other  prepara- 
tion of  ammonia,  for  the  other  alkalies. 

Where  inflammation  of  the  synovial  membrane  occurs  in  con- 
junction with  the  early  symptoms  of  secondary  syphilis,  it  generally 
yields  to  the  use  of  mercury.  In  the  more  advanced  stage  of 
syphilis,  sarsaparilla  may  be  given,  either  alone  or  in  conjunction 
with   mercury,  or   the   iodide  of  potassium.     Sarsaparilla,  and 
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whatever  tends  to  the  improvement  of  the  general  health,  may  be 
had  recourse  to,  where  the  disease  is  the  result  of  the  incautious 
use  of  mercury,  or  where  in  consequence  of  some  peculiarity  of 
constitution,  mercury  has  disagreed  with  the  patient. 

Where  the  disease  occurs  in  individuals,  whose  bodily  powers 
are  exhausted  by  over  exertion,  or  long  previous  illness,  and  is  to 
be  regarded  as  a  symptom  of  general  debility,  the  patient  may 
derive  benefit  from  sea  air,  the  use  of  warm  sea-baths,  and  from 
various  tonics,  such  as  the  sulphate  of  quinine,  the  citrate  of 
quinine  and  iron,  or  the  decoction  of  cinchona,  the  latter  being 
exhibited  alone  or  in  conjunction  with  guaiacum,  and  combined 
with  a  generous  but  prudent  diet.  In  short,  the  same  rule  applies 
to  these  as  to  all  other  cases  of  local  disease.  If  any  of  the  animal 
functions  be  in  any  way  deranged,  the  surgeon  should  endeavour, 
by  suitable  remedies,  to  restore  them  to  a  healthy  condition. 

Of  the  diseases  which  are  not  actually  hopeless  and  incurable, 
few  are  more  intractable  than  that  peculiar  inflammation  of  the 
synovial  membrane,  which  occurs  in  conjunction  with  purulent 
inflammation  of  the  urethra,  and  sometimes  with  purulent  oph- 
thalmia. In  these  cases,  and  in  the  commencement  of  the  attack, 
I  have  generally  foimd  the  most  advantage  to  be  derived  from  the 
exhibition  of  saline  medicines,  combined  with  the  wine  of 
colchicum,  and  occasional  aperients ;  leeches,  cupping,  and  blisters 
being  at  the  same  time  had  recourse  to,  according  to  circumstances. 
In  a  more  advanced  stage  of  the  disease,  I  believe  that  the  iodide 
of  potassium  is  sometimes  useful.  In  the  great  majority  of  cases, 
however,  it  seems  to  me  that  the  disease  must  rim  its  course,  and 
that  all  that  can  be  done,  either  by  the  surgeon  or  the  patient,  is 
to  guard  against  the  operation  of  those  causes  which  might  tend 
to  aggravate  or  renew  the  symptoms.  Irregularities  as  to  diet, 
and  a  careless  mode  of  life  otherwise,  and  exposure  to  damp  and 
cold,  are  especially  to  be  avoided. 

I  have  known  some  cases  in  which  the  patient  after  having 
derived  little  or  no  advantage  from  various  methods  of  treatment 
in  our  damp  climate,  has  obtained  very  great  benefit,  and  indeed 
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a  perfect  cure,  from  a  residence  in  the  south  of  Europe ;  and  I 
have  no  doubt  that  for  any  one  who  is  thus  afflicted,  and  whose 
circumstances  enable  him  to  do  so,  it  is  worth  while  to  have 
recourse  to  this  experiment.  One  gentleman,  who  has  suffered 
from  this  disease  in  an  unusual  degree,  recovered  in  Italy,  and 
after  being  there  for  several  months  returned  to  England.  Im- 
mediately on  his  return,  however,  there  was  a  recurrence  of  his 
former  symptoms,  which  again  subsided  on  his  going  back  to 
Italy. 


In  ordinary  cases,  after  the  inflammation  of  the  synovial  mem- 
brane has  subsided,  a  joint  is  sustained  so  nearly  in  its  natural 
condition,  that  no  further  treatment  is  required.  But  it  is  not 
80  in  all  cases. 

1.  I  have  already  observed  that  where  the  distension,  from  the 
effusion  of  fluid  into  the  joint,  has  been  very  great,  not  only  the 
synovial  membrane,  but  the  ligaments  also  are  left  so  extended 
and  relaxed,  that  the  bones  are  pretematurally  movable  on  each 
other.  Under  these  circumstances  it  will  be  necessary  for  the 
patient  to  wear  a  bandage,  until  sufficient  time  has  elapsed  for 
the  ligaments  to  be  restored  to  their  natural  condition. 

2.  Where  the  disease  has  terminated  in  the  absorption  of  the 
cartilages  and  ankylosis,  it  is  to  be  borne  in  mind  that  the  union 
of  the  bones  is  only  by  soft  substance  in  the  first  instance,  and  to 
prevent  any  injury  accruing  from  accidental  violence,  leather 
splints  should  be  worn  until  there  is  reason  to  believe  that  the 
bony  union  is  complete.  While  the  process  of  union  is  going  on, 
it  is  important  that  the  surgeon  should  endeavour  to  place  the 
limb  in  that  position  which  will  be  most  convenient  to  the  patient 
afterwards.  I  have  adverted  to  this  subject  before,  but  it  is  a 
matter  of  so  much  importance  that  no  excuse  is  necessary  for 
repeating  the  observation.  A  fore-arm  in  a  state  of  permanent 
flexion  is  still  a  very  useful  limb,  while  it  is  comparatively  useless 
if  it  be  permanently  extended.     A  leg  bent  at  an  acute,  or  even 
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at  a  right  angle  to  the  thigh,  is  an  actual  incnmbraiice,  and  I 
have  known  a  patient  to  submit  to  amputation  on  this  account ; 
whereas  if  the  leg  be  ankylosed  in  tlie  same  line  with  the  thigh, 
the  inconvenience  is  really  trifling,  I  was  consulted  at  the  same 
time  by  two  individuals,  in  each  of  whom  there  was  ankylosis  of 
the  hip  joint.  In  one  of  them  the  femur  was  fixed  at  a  right 
angle  to  the  peMs,  while  in  the  other  it  was  fixed  in  the  line  of 
the  trunk.  The  latter  walked  with  a  moderate  Hmp  and  suffered 
little  inconvenience^  while  the  former  could  not  walk,  except  with 
crutches,  and  complained  that  bis  leg  and  thigh  were  always  in 
his  way, 

3,  IftTien  the  joint  is  left  not  ankylosed,  but  limited,  m  to 
motion,  in  consequence  of  a  thickened  state  of  the  synovial  mem- 
brane, with  or  without  adhesions  in  the  neighbourhood,  with  a 
view  to  the  restoration  of  its  mobility,  friction  may  be  employed, 
as  I  believe,  with  aome  advantage.  For  this  purpose  it  is  best  to 
employ  a  professional  rubber,  the  friction  being  made  with  the 
handj  having  in  it  Bome  powdered  starch,  for  half  an  hour  or  an 
hour,  or  two  or  three  hours  daily  according  to  circun^istanceB ;  or 
shampooing,  which  is  another  mode  of  friction,  may  be  had 
recourse  to,  combined  with  the  vapour  bath.  All  kinds  of  friction, 
however,  are  to  be  used  with  caution,  as  if  resorted  to  at  a  too 
early  period,  or  carried  to  a  great  extent,  tbey  will  not  fail  to 
c^use  a  recurrence  of  inBaramation.  Xor  are  these  methods  of 
expediting  the  cure  to  be  regarded  as  actually  necessary.  In 
^t,  the  mere  exercise  of  the  joint  for  the  common  purposes  of 
life,  answers  the  purpose  of  friction,  and  it  is  a  question  whether, 
in  many  instanc<^,  friction  and  shampooing  have  not  obtained 
the  credit  which  really  belongs  to  a  less  artificial  mode  of  treat- 
ment. 

Friction  may  be  used  for  another  purpose,  with  perfect  safety 
and  with  much  advantage.  Where  a  joint  has  been  long  diseased, 
the  muscles  of  the  limb  become  weak  and  wasted,  from  want  of 
use.  One  of  the  first  symptoms  of  the  patient's  amendment  is, 
that  he  complains  of  weakness,  which,  while  the  disease  was  going 
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on,  he  had  not  discovered.  Friction  of  the  muscles  has  in  some 
degree  the  same  effect  as  exercise,  causing  more  blood  to  flow  into 
them,  and  increasing  their  bulk  and  power  of  action,  and  thus 
enabling  the  patient  to  r^;ain  the  use  of  the  limb  sooner  than 
he  would  regain  it  otherwise. 


I  have  already  described  what  I  believed  to  be  the  proper  mode 
of  treatment  to  be  pursued,  where  acute  inflammation  of  the 
synovial  membrane  has  proceeded  rapidly  to  suppuration.  In  the 
majority  of  such  cases,  with  due  attention  on  the  part  of  both  the 
surgeon  and  the  patient,  the  limb  may  be  preserved.  It  is  £eur 
otherwise  when  an  abscess  in  a  joint  is  the  result  of  a  long-con- 
tinued and  n^lected  chronic  inflammation.  Here,  not  only  all 
the  soft  parts  are  in  a  state  of  extensive  disorganisation,  but  the 
disease  has  affected  to  a  greater  or  less  extent  the  cancellous 
structure  of  the  bones.  I  do  not  say  that  a  joint  under  such 
circumstances,  by  means  of  support  from  splints,  and  attention  to 
the  general  health,  can  never  be  preserved,  but  I  believe  that  the 
cases  of  recovery  form  a  rare  exception  to  the  general  rule ;  and, 
that  for  the  most  part,  the  principal  thing  for  the  surgeon  to 
oonsider  is,  whether  there  be  or  be  not  any  objection,  on  account 
of  the  state  of  the  patient's  general  health,  or  otherwise,  to  the 
removal  of  the  limb  by  amputation. 
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CHAPTER   IL 

ITLCEHATION    of   the    StKOVIiX   ICEMBRANZ. 

The  three  following  cases  present  some  peculiarities^  which  lead 
me  to  regard  them  not  only  as  worthy  of  being  recorded,  but  as 
deserving  a  separate  place  in  this  Yolume.  The  most  remarkable 
circumstances  belonging  to  them  are  the  occurrence  of  ulceration 
of  the  synovial  membrane,  at  bo  early  a  period  that  it  is  a  question 
whether  this  was  not  the  primary  disease ;  and  the  very  urgent 
symptoms  which  arose  from  the  sympathy  of  the  general  system 
with  the  local  malady* 

Case  XII. 

A  young  lady,  nine  years  of  age,  being  at  play,  on  January  1, 
1808,  fell  and  wrenched  her  hip.  She  experienced  so  little  un- 
easiness, that  she  walked  out  on  that  day  as  usuaL  In  the  eveniEg 
she  went  to  a  dance  but  while  there  was  eeized  with  a  rigour ;  was 
carried  home  and  put  to  Ijed.  Next  morning  she  was  much 
indisposed,  and  complaiDcd  of  pain  in  t]*e  thigh  and  knee.  On  the 
following  day  she  had  pain  in  the  hip,  and  was  very  feverish. 
These  symptoms  continued  j  she  became  delirious ;  and  she  died 
at  the  end  of  a  week  from  the  time  of  the  accideutr 

On  inspecting  the  body  on  the  following  day,  the  viscera  of  the " 
thorax  and  abdomen  were  found  in  a  perfectly  healthy  state.  The 
hip-joint,  on  the  side  of  the  injury^  contained  about  half  an  ounce 
of  dark-coloured  pus ;  and  the  synovial  membrane,  where  it  was 
reflected  over  the  neck  of  the  femur,  was  destroyed  by  ulceration^ 
for  about  the  extent  of  a  shilling, 
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Case  XIIL 

A  middle-aged  man,  who  had  met  with  a  contusion  of  one 
shoulder,  was  admitted  into  St.  George's  Hospital  in  the  winter  of 
1812.  He  complained  of  pain  and  tenderness  of  the  shoulder,  and 
very  slight  degree  of  swelling  was  observable :  but  his  principal 
disease  was  a  fever  resembling  typhus  in  its  character,  of  which 
he  died  in  a  few  days  after  his  admission. 

On  inspecting  the  body,  about  half  an  ounce  of  thin  pus  Vas 
found  in  the  shoulder-joint.  The  synovial  membrane  bore  marks 
of  general  inflammation ;  and  in  one  spot,  where  it  was  reflected 
over  the  neck  of  the  os  brachii,  it  was  destroyed  by  ulceration  for 
about  the  extent  of  a  sixpence. 

Case  XIV. 

Master  F.,  about  ten  years  of  age,  awoke  on  the  morning  of 
December  18,  1839,  complaining  of  pain  in  the  region  of  one  hip. 
By  the  middle  of  the  day  the  pain  had  increased,  so  that  he  had 
great  difficulty  in  moving  the  limb.  He  was  directed  by  his 
medical  attendant,  Mr.  Lucas,  to  remain  in  the  recumbent 
posture,  and  to  take  some  aperient  medicine.  He  had  a  sleepless 
night,  and  on  the  following  morning  his  pulse  was  about  100  in 
a  minute;  his  coimtenance  was  flushed;  and  he  experienced 
intense  pain,  referred  to  the  08  Umm  and  the  groin.  Mr.  Lucas 
prescribed  the  application  of  leeches,  pills  of  calomel  and  opium, 
and  a  saline  medicine,  with  antimonial  wine.  In  the  course  of 
the  two  following  days  the  leeches  were  repeated.  On  Decem- 
ber 23,  by  Mr.  Lucas's  desire,  I  was  consulted.  At  this  time  the 
pain  was  intense,  aggravated  on  any  attempt  to  move  the  limb ; 
and  there  was  great  general  distiu-bance  of  the  system.  I  recom- 
mended that  the  same  plan  of  treatment  should  be  continued. 
Tlie  symptoms,  however,  were  not  relieved.  I  saw  him  again  on 
December  28,  when  there  were  symptoms  similar  to  those  which 
indicate  an  effusion  of  fluid  in  the  ventricles  of  the  brain ;  that  is, 
moaning,  stupor,  and  dilated  pupils.  On  the  evening  of  that  day 
he  died. 
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The  body  was  examined  by  Mr.  Lucas^  to  whom  I  am  indebted 
for  the  following  account  of  the  morbid  appearances : — 

The  cavity  of  the  hip-joint  was  filled  with  pus,  and  before  it 
was  opened  into,  pus  might  be  seen  escaping  from  it,  apparently 
through  small  ulcerated  openings  in  the  capsular  ligament  and 
synovial  membrane. 

The  internal  surface  of  the  synovial  membrane  was  ulcerated 
in  several  places.  The  internal  or  round  ligament  was  destroyed 
by  ulceration  at  the  extremity  connected  with  the  acetabulum, 
while  that  part  of  it  which  was  connected  with  the  head  of  the 
femur  remained  entire. 

The  cartilage  at  the  upper  part  of  the  acetabulimi  was  destroyed 
by  ulceration,  but  only  to  a  small  extent.  There  were  some  small 
superficial  ulcerations  of  the  cartilage  covering  the  head  of  the 
femur,  giving  it  an  uneven  surface,  but  not  penetrating  through 
iU  substance. 
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CHAPTER  III. 

ON  CASES    IN  WHICH   THB    SYNOVIAL   MSICBRANB    HAS    UNBBBGONB    A 
MORBID   CHANGE   OF  STRUCTUBE. 

In  one  of  the  cases  formerly  described,  it  has  been  stated  that 
'  the  synovial  membrane  had  completely  lost  its  natural  structure, 
being  highly  vascular,  and  much  thickened,  so  that  it  projected 
into  the  articular  cavity  covering  the  margin  of  the  cartilaginous 
surfiace.' 

Such  alterations  in  the  condition  of  the  synovial  membrane  are 
not  very  uncommon  in  cases  of  chronic  inflammation,  neglected 
and  protracted,  as  it  often  is,  for  a  series  of  years. 

Case  XV. 

In  a  diseased  knee,  which  was  sent  to  me  for  examination  by 
my  friend  the  late  Mr.  Horn,  surgeon  to  the  Newcastle  Infirmary, 
I  found,  in  the  cavity  of  the  joint,  about  four  oimces  of  a  pale 
yellow  fluid,  having  flakes  of  coagulated  lymph  floating  in  it. 
The  synovial  membrane,  where  it  formed  the  loose  folds,  extending 
from  one  bone  to  the  other ;  where  it  was  reflected  over  the  bones 
themselves,  the  crucial  ligaments,  and  the  fatty  substance  of  the 
joint,  had  completely  lost  its  natural  appearance.  It  was  con- 
verted into  a  pulpy  substance ;  in  most  parts  about  a  quarter,  but 
in  some  parts  nearly  half  an  inch,  in  thickness,  of  a  light-brown 
colour,  intersected  by  white  membranous  lines,  and  with  red  spots 
formed  by  small  vessels  injected  with  their  own  blood.  The 
synovial  membrane  on  the  edge  of  the  cartilaginous  surfaces  had 
undergone  a  similar  change  of  structure,  but  only  for  a  small 
extent.     The  semilunar  cartilages  were  entire,  but  in  a  great 
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measure  concealed  by  the  pulpy  substance  projecting  over  them. 
The  cartilages  coveriDg  the  bones,  in  a  few  places,  were  in  a  state 
of  incipient  ulceration. 

Case  XVI, 

James  Gould/ sixty-five  years  of  age,  was  admitted  into  St* 
George's  Hospital  in  May  1834.  One  knee  waa  swollen  and  stiff, 
admitting  of  scarcely  any  motion.  The  swelling  was  elastic*  He 
complained  of  severe  pain  in  the  joint  Near  the  ligament  of  the 
patella  was  the  orifice  of  a  sinus,  which  discharged  a  very  small 
quantity  of  pus.  No  cle^r  history  could  be  procured  of  the  disease 
in  its  earliest  stage,  except  that  the  joint  had  been  the  seat  of 
repeated  attacks  of  inflammation  of  the  synovial  membrane,  s 

The  limb  was  amputated  on  May  23, 

On  dissection,  the  ligaments,  bones,  cartilages,  and  the  layer  of 
the  synovial  membrane  reflected  over  the  cartilages,  were  found 
to  be  in  a  natural  state ;  but  the  synovial  membrane  in  other  parts 
was  preternaturally  vascular,  and  much  thickened,  having  under- 
gone the  same  morbid  change  as  in  the  ca^e  last  mentioned. 


In  other  caaes  the  synovial  membrane  undergoes  changes  which 
are  still  more  remarkable.  Not  only  does  it,  as  in  the  precediug 
cases,  lose  altogether  it«  membranous  character,  but  vascular 
fringes  project  from  it  into  the  cavity  of  the  joint,  which,  in  a 
more  advanced  stage  of  the  disease,  become  converted  into  a 
number  of  membranous  processes,  containing  a  fatty  matter,  and 
a  good  deal  resembling,  not  only  in  appearance  but  in  structure, 
the  appendices  epiphicce  of  the  great  intestine. 

Case  XVIL 

George  Ainsworth  was  admitted  into  St  George's  Hospital 
under  the  care  of  Mr.  Keate,  on  June  8,  1840^  having  laboured 
under  what  was  considered  to  be  a  rheumatic  disease  of  one  knee 
during  the  preceding  eighteen  months. 
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The  joint  was  painful  and  much  enlarged,  and  the  size  of  it  was 
not  much  reduced  under  the  use  of  the  remedies  employed. 

On  September  16th  he  left  the  hospital  of  his  own  accord,  but 
shortly  afterwards  he  was  readmitted  under  the  care  of  Dr. 
Hope,  on  accoimt  of  a  pulmonary  disease,  of  which  he  died. 

On  examining  the  body,  numerous  masses  of  effused  blood,  from 
the  size  of  a  pea  to  that  of  a  hazel-nut,  were  found  in  both  lungs, 
the  intermediate  tissues  being  apparently  in  a  healthy  state. 

The  synovial  membrane  of  the  diseased  knee  was  connected  into 
a  thick  mass  of  organised  substance,  which  presented  a  peculiar 
flocculent  appearance  on  its  inner  surface.  The  parts  are  pre- 
served in  the  Museum  of  St.  George's  Hospital. 


I  shall  hereafter  describe  the  case  of  a  woman,  who  died  in  St. 
George's  Hospital  of  another  disease,  having,  during  a  very  long 
period  of  time,  laboured  under  what  was  considered  as  a  chronic 
rheumatic  affection  of  various  joints,  but  especially  of  the  knees ; 
and  in .  whom,  the  synovial  membranes  of  these  joints,  besides 
being  much  thickened  and  pretematurally  vascular,  presented  on 
their  inner  surface  the  appearance  of  a  great  number  of  excres- 
cences, such  as  I  have  already  mentioned  as  resembling  the 
appendices  epiploicce  of  the  great  intestine,  smooth  and  mem- 
branous externally,  and  internally  composed  of  condensed  ceUular 
membrane  and  fat. 

That  this  morbid  condition  of  the  synovial  membrane  was  to 
be  regarded  as  the  effect  of  long-continued  inflammation,  there 
can  be  no  doubt.  In  the  Museum  of  St.  George's  Hospital  there 
is  a  preparation  of  a  knee-joint,  the  synovial  membrane  of  which 
is  affected  in  the  same  manner,  the  only  difference  being  that  the 
excrescences  are  more  numerous  and  more  distinctly  marked.  I 
conclude  that  the  disease  had  the  same  origin ;  but  I  purchased 
the  preparation  at  the  sale  of  the  late  Mr.  Heaviside's  museimi ; 
and  nothing  is  known  of  the  history  of  the  case. 

Although   in   the   great  majority  of   instances  in  which   the 
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synovial  membrane  of  a  joint  has  undergone  a  morbid  alteration 
of  Btructure,  that  alteration  hae  been  the  consequence  of  long- 
continued  and  neglected  mflammation,  we  are  not,  therefore, 
justified  in  the  concluelon,  that  in  all  cases  in  which  the  eynovial 
membrane  is  thus  affected,  the  disease  is  to  be  traced  to  the  same 
80urc&  At  aU  events,  there  is  no  reason  why  in  this,  aa  in  other 
parts  of  the  body,  a  change  of  this  kind  shonld  not  take  place 
from  other  cauaes  and  independently  of  any  antecedent  inflam- 
matory action.  The  following  cases  may  throw  some  light  on  this 
inquiry,  which  is  one  of  considerable  interest  both  to  the  patholo- 
gist and  to  the  practical  surgeon. 


Case  XVIIL 


Martha  Manners,  twenty-six  years  of  age,  was  admitted  Into 
St  George*s  Hospital  on  March  6,  1813,  on  account  of  a  disease 
in  her  right  knee. 

She  said  that  in  June,  1811,  she  first  observed  the  joint  to  be 
swollen  and  stifiF;  and  from  this  time  the  swelling  and  stiEFness 
increased ;  but,  in  the  first  instance,  by  very  slow  degrees.*  About 
Michaelmas  1812  she  caught  eold^  and  the  swelling  increased 
more  rapidly ;  but  it  was  not  attended  with  any  considerable  degree 
of  pain* 

At  the  time  of  her  admission  into  the  hospital,  the  right  knee 
measured  about  two  inches  in  circumference  more  than  the  left. 
The  swelling  was  elastic  i  prominent  at  the  upper  and  lower  part 
of  the  joint,  not  having  the  form  of  the  articulating  ends  of  the 
bones.  The  joint  admitted  of  motion,  but  the  leg  could  not  be 
completely  bent  or  extended  on  the  thigh. 

Various  remedies  were  employed  without  the  smallest  benefit 

The  stiffness  of  the  joint  increased-  About  the  middle  of  May, 
she  began  to  experience  considerable  pain ;  and  soon  afterwarde 
an  abscess  presented  itself  by  the  side  of  the  ligament  of  the 
patella,  which  was  opened  on  June  15,  The  orifice  made  by  the 
lancet  healed  in  a  few  days ;  but  she  continued  to  suffer  severe 
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pain ;  her  health  became  much  aflfected,  and  on  August  6,  the 
limb  was  remoTed  by  amputation. 

On  examining  the  joint,  about  an  ounce  of  thick  pus  was  found 
in  its  cayiiy.  The  ligaments  were  in  a  natural  state.  The 
synovial  membrane,  where  it  extended  from  one  bone  to  the  other, 
was  converted  into  a  brown  pulpy  soft  mass,  of  considerable  thick- 
ness, intersected  by  membranous  lines.  The  whole  of  the  thin 
lajer  of  the  synovial  membrane  covering  the  cartilages  had  under- 
gone a  similar  change,  the  only  difiference  bein^  that  here  it  was 
of  much  less  thickness  than  elsewhere.*  The  cartilages  had 
begun  to  ulcerate  in  a  few  spots,  but  the  ulceration  had  made  so 
little  progress,  that  it  might  have  been  overlooked  by  a  careless 
observer. 

Cask  XIX. 

John  Dillmore,  thirteen  years  of  age,  was  admitted  into  St 
George's  Hospital  in  the  summer  of  1812,  on  account  of  a  disease 
of  one  knee. 

The  joint  was  slightly  swollen,  and  stiff,  so  as  to  admit  of  only 
a  limited  degree  of  motion.  He  was  free  from  pain.  The  swell- 
ing was  elastic,  and  there  was  no  perceptible  fluctuation  of  fluid. 
These  symptoms  had  been  coming  on  gradually  for  two  years 
previous  to  his  admission.  At  this  time  he  remained  in  the 
hospital  for  upwards  of  three  months,  and  a  great  number  of 
remedies,  which  it  is  unnecessary  to  enumerate,  were  employed 
without  the  smallest  advantage. 

*  Ab  I  stated  formerly,  Bichat  has  considered  the  membrane  by  which,  the 
cartilagee  are  invested  as  a  continuation  of  the  synovial  membrane.  This  view 
of  the  matter  has  been  controverted  by  some  modem  anatomists.  The  dispute 
is  in  great  measure  verbal,  as  no  one  doubts  that  there  is  a  thin  membrane 
expanded  over  the  cartilages,  which  begins  at  the  margin,  where  the  synovial 
membrane  terminates.  In  the  case  above  described,  as  well  as  in  that  which 
follows,  the  membrane  covering  the  cartilage  partook  of  the  disease  which 
affected  the  membrane  lining  the  ligaments,  and  passing  from  one  bono 
to  the  other ;  and  this  fact  seems  to  justify  the  application  of  the  same  name 
to  both  structures.  On  this  subject  the  reader  may  refer  to  Mr.  Toynbee's 
Paper  in  the  third  Number  of  the  London  Journal  of  Medicine,  March  1849. 
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On  January  26,  1814,  he  wm  readmitted  into  the  hoapitaK 
The  affected  knee  wa^  now  two  inches  and  a  half  in  circumference 
more  than  the  other.  The  swelling  was  elastic ;  it  extended  up 
the  anterior  and  lower  part  of  the  thigh,  as  in  cases  of  inflamed 
synovial  membrane^  but  its  form  was  less  regular,  being  more 
prominent,  and  extending  higher  up  on  the  outside^  than  on  the 
inside  of  the  limb.  The  leg  was  kept  in  the  half-bent  position, 
and  was  perfectly  immovable  on  the  thigh.  The  patient  was 
mibject  to  occasional  attacks  of  violent  pain.  He  said  that  the 
BwelLing  had  gradually  increased  from  the  period  of  his  quitting 
the  hospital  in  1812,  but  that  he  had  not  been  subject  to  any 
severe  pain  until  about  six  weeks  previous  to  his  readmission.  On 
January  31  the  limb  was  amputated. 

On  examining  the  diseased  joint,  the  synovial  membrane  waa 
found  converted  into  a  pulpy  substance  of  a  light  brown  colour, 
with  red  spots,  arising  from  vessels  ramifying  in  it,  injected  with 
their  own  blood,  and  it  waa  intersected  by  very  numerous 
membranous  lines.  On  the  outside  of  the  joint,  the  diseased 
membrane  was  in  some  places  nearly  an  inch  in  thickness*  The 
membrane  covering  the  cartilages  in  some  parts  was  in  a  natural 
state ;  in  other  parta,  it  had  undergone  the  same  morbid  change 
of  structure  as  elsewhere.  The  cartilages  were  ulcerated  in  spots. 
There  waa  about  half  an  ounce  of  pus  in  the  cavity  of  the  joint, 
and  there  were  two  or  three  abscesses  in  the  substance  of  the 
synovial  membrane,  not  coramunicatiog  with  the  joint,  containing 
in  all  about  the  same  quantity  of  purulent  matter. 


Case  XX. 

William  Hine,  twenty-three  years  of  age,  was  admitted  into 
St.  George*s  Hospital  on  December  12,  1814,  on  account  of  a 
disease  in  one  of  his  knees.  He  said  that,  in  the  summer  of 
1812,  he  first  observ^ed  a  slight  degree  of  stiflfness  and  swelling  of 
the  joint,  unattended  by  pain.  At  first  the  swelling  was  confined 
to  the  inside,  but  it  gradually  extended  itself  over  the  whole 
circumference  of  the  joint.    The  stiffness  and  swelling  slowly. 
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but  uniformly  increased,  and  about  the  end  of  the  year  1813,  he 
b^;an  to  experience  considerable  pain. 

At  the  time  of  his  admission,  the  knee  was  much  swollen ;  the 
swelling  was  irregular,  and  most  prominent  on  the  inside ;  it  was 
soft  and  elastic,  without  the  fluctuation  of  fluid.  The  patient 
complained  of  constant,  deep-seated,  gnawing  paiu,  which  dis- 
turbed his  sleep.  He  had  a  slight  degree  of  hectic  fever.  On 
December  16,  the  limb  was  amputated. 

On  dissecting  the  amputated  joint,  the  synovial  membrane  was 
found  to  have  undergone  the  same  morbid  alteration  of  structure 
as  in  the  last  case.  The  cartilages  were  slightly  ulcerated  in  a 
few  spots. 


I  have  notes  of  some  other  cases  which  do  not  esscDtially  differ 
from  those  which  have  been  just  related.  It  is  to  be  observed,- 
that  in  the  commencement  there  was  neither  pain,  nor  tenderness, 
nor  other  signs  of  inflammation  present ;  that  the  enlargement  of 
the  joint  began  almost  imperceptibly,  and  that  it  increased 
steadily  and  gradually ;  that  until  the  disease  had  reached  a  very 
advanced  stage,  stiffness  of  the  joint  and  swelling  were  its  cha- 
racteristic symptoms,  with  little  or  no  pain,  even  when  the  limb 
was  moved;  and  all  these  circumstances  seem  to  warrant  the 
conclusion  that  the  disease  was  no  more  inflammatory  in  its  orgin 
than  morbid  alterations  of  structure,  and  morbid  growths  gene- 
rally, are  in  other  organs.  Nor  is  this  opinion  contradicted  by 
the  fact  of  inflammation,  with  abscess  and  ulceration  of  the 
neighbouring  textures,  occurring  ultimately,  this  being  analogous 
to  what  happens  in  cases  of  tubercles  of  the  lungs,  schirrus  of  the 
breast,  and  even  in  so  simple  and  innocent  a  disease  as  the 
common  adipose  tumour. 


It  is  evident  from  the  history  of  cases  in  which  a  part  of  the 
living  body  has  assumed  a  new  and  morbid  structure,  that  this 
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alteration  seldom  takes  place  except  by  slow  degrees  ;  and  it  would 
add  much  to  the  interest  aad  utility  of  researches  in  morbid 
anatomy  if  it  were  more  frequeDtlj  attempted  to  aacertain,  what 
is  the  first  change  in  the  organisation  of  the  affected  part  which 
BUch  a  dtseaBe  producesj  and  from  thence  to  trace  the  gradual 
progreea  of  the  other  changes  which  take  place,  until  the  destruc- 
tion of  the  natural  organisation  is  completed.  Whether  the  fol- 
lowing caae  is  to  be  considered  as  of  the  Bame  Mnd  as  those  last 
described^  hut  in  an  earlier  stage  of  the  disease,  cannot  at  present 
be  determined:  at  all  events,  it  seems  worthy  of  being  recorded; 
and  I  venture  to  introduce  it  in  this  place,  in  the  expectation  that 
it  may  at  any  rat©  be  of  some  service  in  assisting  the  labours 
future  inquirers. 


Case  XXL 


rs  ofH 


Belton,  a  boy  eleven   years  of  age,  was  admitted  into 

St.  Creorge's  Hospital,  in  August,  1810,  on  account  of  a  disease  in 
one  knee. 

There  waa  but  little  pain  in  the  joint :  it  waa  slightly  enlarged, 
admitted  of  some  motion,  but  not  of  complete  flexion  and  exten- 
sion.    His  parents  said  that  the  disease  had  begun  about  a  year] 
and  a  half  before  his  adraission  into  the  hospital  j  that  it  had  in- 
crea;ied  very  slowly ;  and  that  he  had  never  suffered  from  it  anyl 
serious  distress.     Various  remedies  were  employed  without  benefit  ;J 
and  in  a  short  time  his  friends  took  him  out  of  the  hospitiiL     A  ] 
few  weeks  afterwards  he  died,  in  consequence  of  an  accumulation  | 
of  water  in  the  ventricles  of  the  brain. 

Having  the  opportunity  of  examining  the  body,  I  found  that 
tlie  synovial  membrane  of  the  affected  knee  externally  had  its 
natural  appearance.  Internally  it  was  lined  by  a  straw-coloured 
gelatinous  substance,  so  intimately  adhering  to  it,  that  it  could 
not  be  detached,  except  by  an  artificial  separation.  The  synovial 
membrane  was  encrusted  in  this  manner  everywhere  except  on 
the  cartilaginous  surface.^.  The  gelatinous  substance  in  general 
appeared  to  be  about  one-eighth  of  an  inch  in  thickness,  but  m  j 
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some  parts  near  the  margin  of  the  cartilage  it  was  much  thicker, 
so  as  to  project  considerably  into  the  cavity  of  the  joint  In  a 
few  places,  towards  the  edge  of  the  articulating  surfaces,  the 
cartilage  had  b^on  to  ulcerate.  In  some  of  these  it  was  entirely 
absorbed,  so  that  the  bone  was  exposed ;  but  for  the  most  part 
there  was  only  an  irregular  ulceration  on  the  surface,  the  remain- 
ing portion  of  the  cartilage  being  entire,  and  retaining  its  natural 
adhesicm  to  the  bone. 

The  synovial  membrane  itself  bore  no  marks  of  inflammation. 
In  the  substance  with  which  it  was  lined  some  vessels  were 
observed  ramifying,  injected  with  their  own  blood ;  but  these  were 
few  in  number,  and  only  in  certain  parts.  This  substance  differed 
from  the  coagulated  lymph  which  is  found  on  the  surface  of  an 
inflamed  membrane ;  and  we  may  presume,  considering  the  cir- 
cumstances, that  it  was  the  result,  not  of  inflammation,  but  of  some 
other  morbid  action. 


Section  II. 
Diagnosis  and  Treatment  of  these  Cases. 

When  the  synovial  member  of  a  joint  has  been  the  seat  of  long- 
continued  and  neglected  inflammation,  we  may  conclude  that  it 
has  become  in  a  greater  or  less  degree  altered  in  etructure ;  but 
it  is  only  in  the  more  advanced  stage  of  such  disorganisation  that 
its  existence  can  be  distinctly  recognised.  It  is  then  indicated  by 
the  swelling  being  of  a  less  regular  shape  than  formerly  (being  more 
prominent  in  some  parts,  less  so  in  others),  and  by  its  being  formed 
chiefly  of  an  elastic  solid  substance,  under  which  the  fluctuation 
of  fluid  is  for  the  most  part  only  just  perceptible. 

The  analogy  of  what  happens  in  the  case  of  the  inflamed  and 
granulated  conjunctiva  consequent  on  conjunctival  ophthalmia, 
seems  to  justify  the  opinion  that,  when  the  change  in  its  condition 
exists  only  in  a  limited  degree,  the  synovial  membrane  may, 
under  a  proper  mode  of  treatment,  persevered  in  for  a  considerable 
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iMMfllh  9f  liBM^  be^  restored  to  a  healthy  state.  But  it  would  \m 
liMrfftiiWiHiWTi  to  expect  tbiB  favourable  result  in  the  more  advanced 
llmgv^  <^tli«  disooae.  Under  these  circnmBtaDces,  the  questions  will 
IMT^  U  the  joint  altogether  in  a  bopelesB  condition?  Can  the 
ttnill  \m  preifirTed ;  or  muBt  the  patient  Hacrifice  it  in  order  thalr 
h^  ttiij  mre  his  life  ? 

If  the  IqcbI  symptoms,  or  the  hectic  state  of  the  general  system, 
indicmto  that  the  diseased  state  of  the  Bynovial  membrane  is  com 
plicated  vnth  abscess  in  the  joint,  the  removal  of  the  limb  by 
Hniputntion  is,  in  the  very  great  majority  of  cases,  the  most 
prudent*  and  mfest  course.  But  if  this  complication  does  not  exist, 
I  am  inclined  to  believe  that  the  limb,  though  not  the  joint,  may 
often  be  preserved.  In  an  ankylosed  joint,  the  synovial  membrane 
gradually  waetes  away,  and  at  last  wholly  disappears.  Under  the 
droumstances  wliicb  have  been  just  described,  let  the  bones  of 
which  the  joint  is  composed  be  kept  in  a  state  of  complete  and 
absolute  repose^  by  means  of  well-made  and  convenient  splints, 
and  let  this  system  be  continueri  until  ankylosis  has  taken  place.  ^ 
By  degrees,  the  synovial  membrane  will  become  less  tumid ;  and  S 
at  last,  the  joint  being  reduced  to  even  less  than  its  natural  size, 
we  mi\y  presume  that  it  has  been  altogether  absorbed.  I  am 
much  mistaken  if  I  have  not  known  this  actually  to  happen.  But 
such  a  result  is  not  to  be  obtained  without  care  and  perseverance 
on  the  part  of  the  surgeon  and  his  patient,  and  confidence  on  the 
part  of  the  patient's  friends,  whose  very  natural  impatience  forms 
one  of  the  principal  difficulties  in  the  way  of  a  ciire  of  all  the  more 
tedious  and  obscure  forms  of  curable  disease, 

I  have  already  adverted  to  the  principal  circumstances  on  which 
our  diagnosis  is  to  be  founded  in  those  cases  in  which  a  morbid 
alteration  in  the  stmcture  of  the  synovial  membrane,  bearing  a 
considerable  resemblance  to  that  which  is  the  consequence  of 
inflammation,  takes  pluce  without  inflammation  having  preceded 
it*     They  may  be  thiLs  briefly  recapitulated  :^ 

L  A  sense  of  stiffness,  and  a  tumefaction  beginning,  almost 
imperceptibly,  and  then  slowly  and  gradually  increasing. 
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2.  An  absence  of  pain,  even  on  the  joint  bein^  moved,  and  of 
the  other  signs  of  inflammation,  until  the  most  udvanced  Htuge  of 
the  disease,  when  the  cartilages  begin  to  ulcerate,  and  ubHceiweH 
form,  either  in  the  joint  itself,  or  in  the  substance  of  the  swollen 
membrane. 

3.  Ultimately,  a  very  considerable  enlargement  of  the  joint, 
generally  of  an  irr^;ular  shape,  formed  by  a  mass  of  solid  but 
elastic  substaDce,  without  any  distinct  fluctuation  of  fluid. 

This  disease  evidently  is  one  of  the  more  simple  kinds  of  morbid 
growth.  It  is  altogether  local,  contaminating  neither  the  lym- 
phatic glands  nor  the  general  system.  After  having  been  removed 
by  amputation,  I  have  no  reason  to  believe  that  it  is  liable  to 
reappear,  either  in  the  limb  itself  or  elsewhere. 

I  formerly  had  been  led  to  regard  the  disease  as  one  which  does 
not  admit  of  a  cure ;  and  I  still  see  no  reason  to  doubt  the  cor- 
rectness of  this  opinion  respecting  it  in  its  more  udvanced  stage. 
My  later  experience,  however,  leads  me  to  think  more  favourably 
of  it,  if  it  be  attended  to  at  an  earlier  period.  The  following 
history  will  sufficiently  explain  the  treatment  which  may  bo  had 
recourse  to  with  advantage. 

Case  XXII. 

Air.  W.,  18  years  of  age,  consulted  me  on  the  Ist  of  April, 
1835. 

The  right  knee  was  much  enlarged  :  it  admitted  of  v<Ty  limited 
motion.  The  swelling  was  soft  and  elastic,  more  proininc^nt  in 
some  parts  than  in  others.  The  patient  did  not  complain,  ^^xccpt 
of  a  slight  aching  occasionally,  produced  by  exercine.  H«j  said 
that  the  swelling  and  stiffness  began  alinost  iinpercepti})ly  five 
years  ago,  and  had  increased  uniformly  and  gra<lually  up  to  the 
time  of  my  being  consulted.    The  general  health  was  unimpaired. 

The  joint  was  supported  by  alternate  layers  of  calico  })an(lago 
and  adhesive  plaster,  so  as  to  make  an  uniform  and  mo<l(>rato 
pressure  on  it,  and  at  the  same  time  limit  its  motion.  In  addition 
to  the  local  treatment,  a  course  of  sarsaparilla  was  prescribed,  with 
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small  doses  of  the  bichloride  of  mercury.  This  medicine  was 
taken  for  about  eight  weeks. 

On  the  29th  of  February,  1836, 1  prescribed  two  grains  and  a 
half  of  the  iodide  of  potassium,  to  be  taken  three  times  daily. 

Under  this  plan  of  treatment  the  knee  became  much  reduced  in 
size.  On  the  23rd  of  April  following,  a  pair  of  leathern  splints, 
supported  by  a  bandage,  was  substituted  for  the  plaster  and 
bandage  which  had  been  applied  previously. 

I  saw  him  for  the  last  time  on  the  24th  of  April  1838.  The 
same  local  treatment  had  been  continued  under  the  superinten- 
dence of  his  provincial  surgeon.  The  joint  was  now  scarcely 
larger  than  the  other :  it  was  quite  stiflF.  He  was  free  from  pain, 
except  a  slight  aching  occasionally,  and  might  be  considered  as 
well,  though  it  still  seems  desirable  that  he  should  abstain  from 
violent  exercise. 
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CHAPTER  IV. 

SCROFULOUS   DISEASE   OF  THE    JOINTS,   HAVING   ITS   ORIGIN    IN    THE 
CANCELLOUS    STRUCTURE    OF   THE    BONES. 


Section  L 
Pathological  Observations. 

The  term  Scrofula  is  often  employed  without  much  precision ;  and 
indeed  it  is  not  always  easy  to  determine  to  what  symptoms  it 
may  or  may  not  be  properly  applied.  The  more  correct  view  of 
the  subject  seems  to  be,  that  it  indicates,  not  any  specific  disease, 
but  rather  a  certain  morbid  state  of  the  general  system,  under 
which  various  local  diseases  (many  of  them  having  no  jnanifest 
resemblance  to  each  other)  may  have  their  origin.  Some  indi- 
viduals are  bom  with  a  disposition  to  suflFer  from  this  class  of 
diseases,  often  deriving  it  by  inheritance  from  their  parents ;  but 
there  is  no  one,  however  strong  his  natural  constitution  may  have 
been,  in  whom  the  same  diseases  may  not  take  place  when  in  a 
state  of  debility,  consequent  on  insufficient  nourishment,  measles, 
scarlet  fever,  or  any  other  depressing  illness,  or  exposure  to  other 
hardships. 

Many  practitioners  are  accustomed  to  regard  nearly  all  the 
chronic  diseases  of  joints  as  scrofulous ;  but  I  hold  this  to  be 
altogether  a  mistake.  Persons  of  scrofulous  habit  are  not  more 
liable  than  others  to  the  diseases  which  form  the  subjects  of  the 
preceding  chapters.  There  is,  however,  another  malady  aflfecting 
the  joints,  having  all  the  characters  of  scrofula,  generally  occurring 
in  persons  who  have  a  scrofulous  appearance,  and  often  preceded 
by,  or  combined  with,  other  scrofulous  symptoms. 
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In  this  disease,  which  according  to  my  experience  is  next  in 
order  of  frequency  to  the  affections  of  the  sjmovial  memhrane,  the 
cancellous  structure  of  the  bones  is  the  part  primarily  affected ; 
ulceration  of  the  cartilages  covering  their  articulatiug  surfaces 
taking  place  aft-erwards.  The  cartilages  being  ulcerated,  the 
subsequent  progress  of  the  disease  is  in  many  respects  the  same  as 
where  the  ulceration  takes  place  under  other  circumBtances. 

Case  XXIIL 

Thomas  Scales,  aged  18,  having  a  scrofulous  appearance,  was 
admitted  into  St.  George's  Hospital  on  the  18th  of  October,  1815* 

He  complained  of  pain,  which  he  referred  to  the  inside  of  one 
foot.  The  pain  was  constant  but  slight,  and  not  sufficient  to 
prevent  his  walking  as  usuah  There  was  very  little,  if  any, 
tumefaction,  and  the  parts  were  not  tender  to  the  touch.  He  was 
also  in  a  general  ill  atata  of  health;  there  were  symptoms  of 
derangement  of  the  functions  of  the  liver,  and  the  urine  was 
turbid,  depositing  a  quantity  of  sediment,  which  stained  the 
vessel  that  contained  it  of  a  pink  colour.  He  was  heavy  and 
stupidj  and  scarcely  able  to  give  any  consistent  account  of  his 
ailmente-  There  were  some  small  ulcerations  at  the  edges  of  his 
eyelids. 

While  he  was  under  a  couree  of  remedies  for  these  complaints, 
he  was  seized,  in  the  beginning  of  February  1816,  with  a  con- 
tinued fever,  of  which  he  died  on  the  1st  of  March. 

On  dissection,  the  foot,  which  had  been  the  seat  of  the  pain, 
was  particularly  examined-  The  bones  of  the  tarsus  and  meta- 
tarsuss,  were  found  to  contain  an  unniually  small  quantity  of 
earthy  matter ;  so  that  they  were  preternatu rally  soft,  and  admitted 
of  being  cut  in  any  direction  vrith  a  scalpel,  without  turning  ita 
edge.  The  cut  surfaces  of  these  bones  were  of  a  deep  red  colour, 
in  consequence  of  increased  vascularity;  and  vessels  inject^^d  with 
their  own  blood  could  be  distinctly  traced  extending  from  the 
bones  into  the  cartilages  covering  them,  and  rendering  the  latter, 
in  a  few  spots,  of  a  red  colour.     The  cartilage  covering  the  inter- 
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nal  cuneiform  bone,  where  it  forms  the  joint  with  the  metatarsal 
bone  of  the  great  toe,  was  ulcerated  to  a  small  extent.  The 
ulceration  had  begun  on  that  side  of  the  cartilage  which  was 
connected  to  the  bone ;  the  surface  towards  the  joint  remaining 
entire.  The  bones  of  the  tarsus  were  more  diseased  than  those  of 
the  metatarsus ;  and  those  on  the  inside  of  the  tarsus  were  affected 
in  a  greater  degree  than  those  on  the  outride.  The  bones  of  the 
other  foot  were  affected  in  the  same  manner,  but  in  a  much  less 
degree.  The  articulating  extremities  of  some  other  bones  were 
examined,  and  were  found  nearly  in  a  natural  condition* 

Case  XXIV. 

December  21st,  1814.  In  a  boy,  apparently  about  10  years  of 
age,  whose  body  I  had  the  opportimity  of  examining  after  death,  I 
observed  the  following  appearances : — 

Both  elbows  were  slightly  swollen.  On  the  fore-part  of  the 
right  arm,  immediately  above  the  elbow,  there  was  the  orifice  of 
a  sinus,  which  extended  downwards  obliquely  into  the  cancellous 
structure  of  the  bone,  where  it  terminated,  without  commimi- 
cating  with  the  cavity  of  the  joint.  The  cancellous  structure  of 
the  articulating  extremities  of  the  humerus,  radius,  and  ulna  was 
80  soft,  that  it  might  be  crushed  by  a  very  slight  degree  of  force 
when  squeezed  between  the  fingers ;  it  was  of  a  dark  red  colour, 
pretematurally  vascular ;  and  tihere  was  a  reddish  fluid,  mixed  with 
medulla,  in  the  cancelli.  The  cartilages  covering  the  radius  and 
ulna  were  in  a  natural  state ;  that  belonging  to  the  humerus  was 
ulcerated  in  a  few  spots  on  the  surface  towards  the  bone,  while  on 
the  surface  towards  the  cavity  of  the  joint  it  was  entire.  There 
were  no  morbid  appearances  of  the  ligaments  or  synovial  mem- 
brane. 

The  bones  of  the  left  elbow  were  in  a  similar  state  of  disease ; 
the  cartilages  were  entirely  destroyed  by  ulceration,  and  carious 
surfaces  of  bone  were  exposed.  A  small  portion  of  dead  bone  had 
exfoliated  into  the  cavity  of  the  joint,  where  it  lay  surrounded  by 
matter.     The  synovial  membrane  and  ligaments  were  extensively 


1« 


1>ISE.\SES   OF   JOINT?. 


destroyed,  and  there  were  several  siBUsea  commiiiiicating  with  the 
joint  and  opening  externally. 

On  examitiing  the  right  knee,  which  externally  had  not  the 
Bligbtast  marks  of  disease,  and  admitted  of  perfect  motion,  the 
cancellous  structure  of  all  the  bones  which  enter  into  its  compo- 
Bitian  was  found  in  the  aame  morbid  condition  with  that  of  the 
bones  of  the  elbows,  being  pretematiirally  red  and  vascular,  with 
a  much  less  proportion  'than  is  usual  of  earthy  matter,  so  that  it 
admitted  of  being  crushed  by  a  yery  slight  force.  In  the  interior 
of  the  lower  extremity  of  the  femur,  between  the  two  condyles, 
there  was  one  part  where  the  earthy  matter  seemed  to  have  entirely 
disappeared,  and  there  was  in  consequence  an  irregular  space,  in 
which  there  was  little  else  than  medulla  and  a  reddish  fluid  mixed 
together;  near  this  part  the  cartilage  had  only  a  very  slight 
adhesion  to  the  bone,  and  ulceration  had  begun  on  ite  inner 
surface. 

In  several  other  joints  which  were  examined,  there  were  marks 
of  the  same  disease,  but  in  a  leae  advanced  stage. 

Case  XXV. 

John  King,  26  years  of  age,  having  blue  eyes,  thick  lips,  and  a 
florid  complexion,  was  adaiitted  into  St,  George's  Hospital  on  the 
Ist  of  June,  1811,  on  account  of  a  disease  in  his  right  ankle  and 
foot.  I  received  the  following  account  of  his  case,  partly  from 
himself,  and  partly  from  a  medical  practitioner,  who  was  in  the 
habit  of  seeing  him  before  he  came  into  the  hospital- 

About  the  end  of  May  1810,  he  wrenched  his  foot*  The  instep 
and  ankle  became  swollen  and  painful,  but  in  a  few  days  these 
symptoms  subsided.  During  the  summer  he  experienced  slight 
pain  and  weakness  of  these  parts,  whenever  he  took  more  than  his 
usual  quantity  of  exercise.  In  October  a  slight  tumefaction  was 
observed  on  each  side  of  the  ankle,  and  the  pain  was  more  severe, 
but  still  not  sufficient  to  prevent  his  going  about  his  usual  occu- 
pations. About  the  middle  of  December  the  pain  became  more 
violent,  and  he  was  confined  to  the  house  for  a  fortnight;  after 
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which  the  pain  abated,  so  that  he  was  able  to  go  about  with  the 
assistance  of  a  crutch. 

In  March  1811  an  abscess  burst  on  the  outside  of  the  foot. 
The  formation  of  the  abscess  was  not  attended  with  any  consider- 
able d^pree  of  pain. 

He  formerly  had  been  supposed  to  labour  under  incipient 
phthisis  pulmoTialis;  but  from  the  time  of  the  disease  having 
begun  in  his  foot,  he  had  suffered  no  inconvenience  from  the 
complaint  in  his  lungs. 

At  the  period  of  his  admission  into  the  hospital,  there  was  a 
diffused  oedematous  swelling  of  the  soft  parts  over  the  whole  foot 
and  ankle.  On  the  outside  there  were  the  orifices  of  three  or  four 
sinuses,  which  had  burst  at  different  periods.  He  had  very  little 
pain  even  on  motion  or  pressure.  Soon  after  his  admission, 
another  abscess  broke  on  the  inside  of  the  heeL 

On  the  11th  of  July  the  leg  was  amputated. 

On  examining  the  foot,  the  cells  of  the  cellular  membrane  were 
found  distended  with  serum  and  coagulated  lymph. 

All  the  bones  had  undergone  a  morbid  change,  similar  to  what 
was  observed  in  the  last  case,  except  that  they  were  even  softer 
and  more  vascular. 

The  cartilages  of  the  ankle  were  completely  destroyed  by  ulcera- 
tion, and  the  exposed  surfaces  of  bone  were  in  a  state  of  caries. 

The  cartilages  of  the  tarsus  were  entire,  but,  in  some  places,  of 
a  red  colour ;  and  this  was  found  to  arise  from  vessels  containing 
red  blood  extending  into  them  from  the  bone.  The  ligaments  and 
synovial  membranes  of  the  tarsal  joints  were  in  a  natural  state,  as 
were  also  those  of  the  ankle,  except  where  they  had  been  destroyed 
by  the  abscesses. 

Case  XXVI. 

This  patient  was  a  soldier  in  the  Coldstream  regiment  of  Guards. 
I  once  had  an  opportunity  of  seeing  him  before  amputation  was 
performed ;  and,  through  the  kindness  of  the  medical  officers  of 
the  regiment,  I  was  favoured  with  the  previous  history  of  the 
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complaint,  and  with  the  opportunity  of  examimng  the  amputated 
joint. 

WilliamMiles,  20  years  of  age,  of  a  delicate  complexion,  with  red 
hair  and  dilated  pnpils,  was  attacked  with  a  slight  piiin  and  swelling 
of  tbe  left  knee  about  the  middle  of  January  1808.  On  keeping 
quiet  for  a  few  days,  the  swelling  euhsided ;  but  it  returned  about 
the  end  of  March,  though  still  attended  with  very  little  pain. 

He  was  received  into  the  hospital  of  the  battalion  at  Cliatham, 
and  on  the  9th  of  June  following  he  was  sent  to  the  regimental 
hospital  in  London. 

At  this  time  the  diseased  knee  measured  in  circimiference  three 
inches  more  than  the  othen  Fluid  was  felt  external  to  the  joint, 
and  in  the  cavity  of  the  joint  itaelf^,  Tbe  leg  wa&  kept  extended^ 
and  all  attempts  to  bend  it  gave  considerable  pain ;  hut  otherwise 
the  pain  which  he  endured  was  trifling,  amonntingonly  to  a  slight 
degree  of  uneasiness,  deep-seated  in  the  joint.  On  the  8th  of 
Jidy,  an  abscess  burst  near  the  inner  edge  of  the  pat  ell  a,  and 
diBcbarged  about  eight  ounces  of  thin  pus*  On  the  27th  of  July^ 
the  limb  was  amputated.p 

On  examining  the  knee,  the  articulating  extremities  of  the  tibia 
and  fibula  wore  found  to  be  so  softj  that  they  were  readily  cut  by 
a  common  knife :  they  contained  much  less  earthy  matter  than  is 
usual,  and  their  can  eel  li  were  filled  by  a  yellow  cheesy  substance. 
The  cartilage  covering  the  head  of  the  tibia  was  destroyed  by 
ulceration  in  a  few  spots  at  the  margin ;  that  of  the  femur  was 
eroded  for  a  very  small  extent  behind  the  crucial  ligaments.  The 
patella  and  the  cartilage  covering  it  were  in  a  natural  state.  Coagu- 
lated lymph  having  a  gelatinous  appearance  had  been  efifused  into 
the  cellular  texture,  on  tbe  outside  of  the  sjTfiovial  membrane. 
Pus  was  found  external  to  the  joint,  and  in  the  joint  itself. 


Case  XXVII. 

Charles  Miller,  20  years  of  a^e,  having  blue  eyes,  light  hair,  and 
a  fair  complexion,  was  admitted  into  St.  George's  Hoepit^il  in 
April  1808,  on  accoimt  of  a  disease  of  one  foot- 
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The  whole  foot  was  swollen  and  oedematous,  with  two  fistulous 
sinuses,  one  on  the  inside  and  the  other  on  the  outside,  through 
which  a  small  quantity  of  scrofulous  matter  was  discharged,  A 
probe  having  been  introduced  into  either  of  these  sinuses,  some 
exposed  surfaces  of  bone  might  be  distinguished. 

On  the  16th  of  May,  the  limb  was  amputated  below  the  knee. 

On  examining  the  amputated  foot,  the  muscles  were  found  pale 
and  wasted  from  want  of  use,  and  the  cellular  membrane  was 
distended  with  coagulated  lymph. 

The  extremities  of  the  tibia  and  fibula,  all  the  bones  of  the 
tarsus,  and  the  extremities  of  the  bones  of  the  metatarsus,  con- 
tained much  less  earthy  matter  than  is  usual.  They  were  so  soft, 
that  they  might  be  cut  with  a  scalpel  without  the  edge  of  it  being 
turned.  They  were  preternaturally  red  and  vascular,  and  a  yellow 
cheesy  substance  was  deposited  in  the  cancelli.  The  cartilage  at 
the  base  of  the  fifth  metatarsal  bone  was  destroyed  by  ulceration. 
Those  at  the  bases  of  the  three  middle  metatarsal  bones  were  also 
destroyed,  and  the  exposed  surfaces  of  bone  were  dead  and  under- 
going the  process  of  exfoliation.  The  cartilages  of  all  the  other 
bones  were  in  a  natural  state.  Pus  and  coagulated  lymph  had 
been  eflFused  in  the  neighbourhood  of  the  dead  and  carious  bones, 
and  the  sinuses  communicated  with  them.  The  synovial  mem- 
brane and  ligaments  were  in  a  natural  state,  except  where  de- 
stroyed by  ulceration. 

Case  XXVIII. 

Ellen  McMillan,  8  years  of  age,  was  admitted  into  St.  George's 
Hospital  on  the  6th  of  March,  1833. 

She  complained  of  pain  in  the  right  hip,  extending  down  the 
thigh,  a»nd  much  increased  by  motion,  or  by  pressing  the  articu- 
lating surfaces  against  each  other.  The  foot  was  everted.  The 
limb  was  of  its  natural  length.  She  had  been  observed  to  limp 
in  walking  about  six  weeks  ago,  since  which  the  symptoms  had 
progressively  increased. 

In  the  b^^ning  of  April,  while  under  treatment  for  the  disease 
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of  the  hip^  she  became  affected  with  other  Bymptoms,  indicating 
the  existence  of  disease  in  the  brain ;  under  which  she  sank  and 
died  on  the  6th  of  that  month. 

On  examining  the  body,  a  scrofulous  tubercle  was  discovered 
in  the  lower  part  of  the  right  hemisphere  of  the  cerebrum,  and 
the  vessels  of  the  brain  generally  were  found  to  be  turgid  with 
blood. 

In  the  right  hip,  the  cartilage  of  the  head  of  the  femur,  in  the 
neighbourhood  of  the  attachment  of  the  round  ligament,  was  found 
to  have  been  destroyed  by  ulceration,  and  of  the  round  ligament 
itself  scarcely  any  vestige  remained.  The  cartilage  of  the  aceta- 
bulum was  also  ulcerated  to  some  extent  at  the  lower  part.  The 
bone  of  the  pelvis,  where  it  forms  the  acetabulum,  and  the  head 
and  neck  of  the  femur  were  of  a  soft  consistence,  so  that  they 
could  be  divided  by  a  knife ;  and  there  was  a  considerable  deposit 
of  yellow  substance  in  the  cancellous  structure  of  the  latter. 

On  examining  the  bones  of  the  left  hip,  they  were  found  to  be 
affected  in  the  same  manner  as  those  of  the  right  hip,  but  they 
were  in  a  less  advanced  stage  of  the  disease. 

The  cartilage  of  the  head  of  the  left  femur  was  detached  with 
unusual  facility  from  the  bone  below,  the  siurface  of  the  latter 
presenting  a  highly  vascular  appearance ;  and  in  two  spots  the 
layer  of  the  cartilage  towards  the  bone  was  destroyed  by  ulceration, 
while  that  towards  the  cavity  of  the  joint  remained  entire.  The 
space  thus  formed  between  the  cartilage  and  the  bone  was  occupied 
by  a  vascular  substance  having  the  appearance  of  granulations. 

Case  XXIX. 
A  girl,  15  years  of  age,  was  admitted  into  St.  George's  Hospital, 
in  the  winter  of  1809,  labouring  under  symptoms  of  disease  of 
one  hip,  as  well  as  of  one  elbow.  After  remaining  some  months  in 
the  hospital,  she  left  it  of  her  own  accord  in  the  beginning  of 
August.  In  the  following  October  she  was  readmitted,  with  the 
disease  both  of  the  hip  and  elbow  much  advanced.  There  was  a 
large  abscess  in  the  thigh ;  her  general  health  was  much  impaired. 
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and  she  sank  and  died  in  less  than  six  weeks  after  her  read- 
mission. 

On  dissection,  the  abscess  in  the  thigh  was  found  communicating 
with  the  cavity  of  the  hip-joint,  through  an  ulcerated  opening  of  the 
capsular  ligament,  and  synovial  membrane.  The  cartilages  of  the 
hip  had  entirely  disappeared ;  the  bones  were  carious ;  the  aceta- 
bulum had  been  rendered  deeper  and  wider,  and  the  head  of  the 
femur  smaller  than  natural.  The  capsular  ligament  and  synovial 
membrane  were  thickened,  and  a  soft  organised  mass,  similar  to 
the  substance  of  adhesions,  was  found  adhering  to  the  neck  of  the 
femur.  The  cancellous  structure  of  the  bones  was  softer  than 
natural,  so  that  it  might  be  cut  with  a  scalpel,  or  crushed  between 
the  fingers ;  and  the  appearance  of  it  in  other  respects  corresponded 
to  that  of  the  diseased  bones  in  the  cases  which  have  been  just 
related. 

The  disease  of  the  elbow  was  similar  to  that  of  the  hip-joint ; 
but  it  had  made  less  progress.  The  ligaments  and  synovial  mem- 
brane of  the  elbow  were  nearly  in  a  natural  state,  and  some  thin 
portions  of  cartilage  still  remained  lying  on  the  siurface  of  the 
carious  bone,  but  having  little  or  no  ahesion  to  it. 

Case  XXX. 

Margaret  Mc  Quinie,  5  years  of  age,  was  admitted  into  St. 
George's  Hospital,  March  27,  1839. 

There  was  considerable  enlargement  of  the  hip-joint  of  the  right 
side;  and  in  some  parts  the  fluctuation  of  fluid  was  distinctly 
perceptible.  The  thigh  was  bent  forward  on  the  pelvis,  the  lower 
extremity  of  it  resting  on  the  limb  of  the  other  side. 

Every  attempt  to  move  the  limb,  the  pressure  of  the  head  of  the 
femur  against  the  acetabulum,  and  pressure  in  the  groin,  caused 
considerable  pain.  The  child  seemed  to  suffer  but  little  pain 
otherwise. 

Soon  after  her  admission,  an  abscess  in  the  neighboiu-hood  of 
the  hip  was  opened,  and  a  large  quantity  of  pus  was  discharged. 

The  general  health  was  a  good  deal  aflFect^d,  and  it  gradually  grew 
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worso,  Tho  local  suffering  also  increased*  There  were  paioftLl 
BtivrtingH  of  the  limb  at  night  The  feet  became  oedematous;  and 
the  child  gradually  sank*  and  she  died  on  the  28th  of  November, 

On  dissection,  the  thigh  web  found  considerably  bent  on  the 
pdvie.  There  were  extensive  abscesses  in  the  cellular  membrane 
ia  the  immediate  vicinity  of  the  joint,  hut  there  was  no  pus  in  the 
joint  itaelf.  The  synovial  membrane  was  in  a  state  of  great 
WUcularity,  especially  at  the  lower  paxt  of  the  joint  The  carti* 
lage  covering  the  head  of  the  femnr  had  been  partially  absorbed. 
In  some  parts  it  was  so  thin  that  the  dark  surface  of  the  hone  was 
plainly  to  be  distinguished  through  it  In  other  part«  it  was 
ulcerated  in  spots,  in  such  a  manner  as  to  present  an  appearance  as 
if  it  had  been  worm-eaten^  In  no  one  part  was  the  absorption  of 
it  so  complete  as  to  expose  the  subjacent  surface  of  bone. 

The  cartilage  lining  the  acetabulum  had  been  absorbed  to  a 
ranch  greater  extent.  At  the  lower  and  inner  part  it  had  wholly 
disappeared,  this  part  of  the  joint  being  occupied  hy  a  dense 
substance  extending  from  the  bone  to  the  synovial  membrane 
lining  the  capsular  ligament- 

The  head  of  the  femur  rested  on  the  margin  of  the  acetabulum, 
immediately  behind  the  joint.  The  capsular  ligament  wjis  entire, 
but  considerably  dilated,  having  accommodtited  itself  to  the  dis- 
placement of  the  head  of  the  femnr. 

The  bones  were  highly  vascular,  being  of  a  dark  red  colour, 

id  contained  so  little  earthy  matter  as  to  be  readily  cut  with  a 
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The  preceding  cases  fiufficiently  illustrate  the  nature  and  progress 
of  th©  disease^  as  far  as  these  can  be  disclosed  to  us  l^y  dissection. 

Th©  morbid  action  seems  to  have  its  origin  in  the  cancelloua 
•iriivtur©  of  the  Ikjucs,  which  in  the  first  instance  is  preternaturaUy 
^tiliK^lll»r^  with  a  less  than  usual  proportion  of  the  phosphate  of  lime 
te  ik$  tcoibpoaitioti,  there  being  at  the  same  time  a  deposit  of  fluid, 
i^n^^MWlfy  aerum,  in  the  cancelH. 

A^  lh«  dinease  advances,  the  cancelli  are  found  to  contain  a 
Wlow  Mbtftftnce,  which  ie  sometimes  collected  in  large  masses 
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resembling  the  tubercular  deposits  found  in  other  parts  of  the 
body.  The  vascularity  of  the  articulating  extremities  of  the  bones 
becomes  diminished,  so  that  at  last  they  are  even  considerably  less 
vascular  than  healthy  bones.  Occasionally  portions  of  bone  lose 
their  vitality,  and  are  separated  by  exfoliation  into  the  articular 
cavity.  This  last  result  is  more  frequently  observed  in  the  joints 
of  the  carpus  and  tarsus  than  in  any  others. 

From  the  diseased  bone,  vessels  may  sometimes  be  traced, 
carrying  red  blood,  and  extending  into  the  substance  of  the  carti- 
lage. The  adhesion  of  the  cartilage  to  the  bone  is  less  intimate 
than  under  natural  circumstances,  and  sometimes  it  may  be  com- 
pletely peeled  oflF,  the  surface  of  bone  thus  exposed  being  of  a  deep 
red  colour  from  excessive  vascularity. 

The  cartilage  afterwards  ulcerates  in  spots,  the  ulceration  usually 
beginning  on  the  surface  towards  the  bone ;  the  interval  between 
the  bone  and  the  cartilage  produced  by  the  ulcerative  process 
being  filled  up  with  a  highly  vascular  lymph. 

The  ulceration  of  the  cartilage  usually  proceeds  slowly.  Then 
the  bone  itself  becomes  carious,  and  ultimately  it  becomes  absorbed 
to  a  great  extent.  In  this  stage  of  the  disease,  the  bone  is  often 
of  a  dark  colour,  and  offensive  to  the  smell,  in  consequence  of  a 
purulent  deposit  becoming  putrid  in  its  cancelli. 

As  the  bones  become  more  extensively  carious,  inflammation 
takes  place  of  the  cellular  membrane  external  to  the  joint.  Senun, 
and  afterwards  coagulated  lymph,  is  eflfused;  and  hence  arises  a 
puflFy  and  elastic  swelling  in  the  early,  and  an  oedematous  swelling 
in  the  advanced,  stage  of  the  disease.  Abscess  having  formed  in 
the  joint,  it  gradually  makes  its  way  through  the  ligaments  and 
synovial  membrane,  and  afterwards  bursts  externally,  having 
caused  the  formation  of  numerous  and  circuitous  sinuses  in  the 
neighbouring  soft  parts.  It  is  remarkable  that  in  one  of  the  cases 
which  have  been  related,  although  the  disease  of  the  bones  and 
cartilage  had  made  considerable  progress,  and  there  were  extensive 
abscesses  in  the  cellular  membrane  in  the  immediate  vicinity  of 
the  joint,  there  was  no  pus  in  the  joint  itself.  Such  a  case,  how- 
ever, must  be  regarded  as  a  rare  exception  to  the  general  rule. 
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111  another  case  it  has  been  stated  tliat  thin  layers  of  cartilago 
were  found  lying  on  the  surface  of  the  bonej  apparently  uncon- 
neeted  with  it<  In  some  instances,  in  the  advanced  stage  of  the 
disease,  we  find  nearly  the  whole  of  the  eartihige  forming  an 
exfoliation,  instead  of  being  ulcerated- 

Tliis  scrofulous  affection  attacks  those  bones,  or  portions  of 
boneSj  which  have  a  spongy  texture,  as  the  extremities  of  the 
cylindrical  bones,  and  the  bones  of  the  carpus  and  tarsus ;  and 
tbe  joints  suffer  merely  from  being  contiguous  to  the  original  seat 
of  the  disease,  SometimeSj  howevefj  the  effect  of  this  morbid 
condition  may  be  traced  even  in  the  shaft  of  a  cylindrical  bone, 
BO  that  WG  find  the  tibia  or  femur  converted  into  a  mere  shell  of 
eartby  matter^  enclosing  a  medullary  canal  of  unusual  magnitude. 


In  concluding  this  part  of  our  enquiry,  I  ought  not  to  omit  to 
observe  that  a  deficiency  of  phosphate  of  lime  is  not  peculiar  to  the 
bones  of  those  afflicted  with  scrofulous  disease.  It  is  the  most 
essential  change  that  takes  place  in  cases  of  rachitis.  There  is, 
moreover,  reason  to  believe  that  bones  which,  from  any  cause, 
have  been  during  a  long  period  of  time  left  in  a  state  of  absolute 
rest,  lose  a  portion  of  their  earthy  matter ;  and  the  same  thing 
occurs  not  unfrequently  in  bones  which  have  been  long  in  a  state 
of  carieB,  whatever  may  have  occasioned  the  caries  in  the  fixa^H 
instance.  It  was  probably  from  the  joint  operation  of  the  tw^H 
last-mentioned  causes,  that  in  a  patient  who  died  some  time 
after  of  a  compound  fracture  of  the  leg  near  the  ankle,  and  in 
whom  the  bones  at  the  seat  of  the  injury  were  in  a  state  of  caries, 
I  found  the  cancellous  structtire  in  the  neighbourhood  as  deficient 
in  itJ  hard  materialfl  as  it  would  have  been  in  a  truly  scrofulous 
subject  But  in  all  such  cases  the  other  changes  which  mark  the 
existence  of  scrofulous  disease  are  wanting;  and  this  circumstance, 
combined  with  the  previous  history,  is  generally  sufficient  to  enable 
tb^  pathologist  to  distinguish  these  two  classes  of  cases  from  each 
other. 
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Section  II. 
Symptoms  and  Diagnoais  of  this  Disease. 

Tab  scrofulous  aflFection  of  the  joints  occurs  next  in  the  order  of 
frequency  to  inflammation  of  the  synovial  membrane.  Unlike  the 
latter,  it  is  chiefly  met  with  in  young  persons  imder  the  age  of 
puberty;  and  it  is  comparatively  rare  after  the  middle  period 
ofUfe. 

The  morbid  change  in  the  cancellous  structure  of  the  bones 
which  constitutes  the  beginning  of  this  disease,  may  exist  without 
producing  pain,  or  any  other  manifest  symptoms.  It  seems  to  be 
not  until  the  commencement  of  ulceration  of  the  cartilages  that 
the  patient  experiences  even  the  slightest  inconvenience.  Even 
then  it  often  happens  that,  for  a  long  time,  the  symptoms  are  not 
sufficiently  urgent  to  cause  any  degree  of  anxiety  to  himself  or 
his  firiends.  There  is  probably  no  disease  more  insidious  than  this 
is  in  its  origin ;  and  at  the  same  time  there  is  none  in  which  it  is 
more  important  that  the  first  access  of  it  should  not  be  over- 
looked. 

The  symptoms  which  are  common  to  cases  of  this  disease  in 
different  joints  are — 1.  Fain,  which  is  trifling  in  the  first  instance, 
but  which  often  becomes  very  intense  ultimately.  2.  Swelling 
of  the  joint,  at  first  from  an  effusion  of  lymph  and  serum  into  the 
neighbouring  cellular  texture,  afterwards  from  abscess  within  the 
joint  itself.  3.  Stiffness  of  the  joint,  which,  in  cases  of  recovery 
after  extensive  destruction  of  the  cartilages,  terminates  in  complete 
anchylosis.  4.  Painful  startings  of  the  limb,  especially  at  night, 
which  may  be  considered  as  being,  in  the  majority  of  cases,  indi- 
.  cative  of  the  commencement  of  suppuration.  5.  Abscesses  pre- 
senting themselves  externally  in  the  neighbourhood  of  the  diseased 
joint,  with  sinuses  more  or  less  complicated,  according  to  the 
structure  of  the  parts  in  which  they  are  situated.  6.  In  many 
instances  displacement  of  the  bones,  arising  from  the  destruction 
of  the  ligaments  of  the  affected  joint,  or  of  a  partial  absorption  of 
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and  especially  that  the  femur  does  not  admit  of  such  complete 
flexion  on  the  pelvis.  Often  at  this  period  there  is  some  enlarge- 
ment of  the  lymphatic  glands  in  the  groin. 

If  the  examination  of  the  limb  be  made  while  the  patient  is 
in  the  erect  posture,  there  is  a  manifest  and  very  chaiacteristic 
alteration  in  its  appearance.  He  stands  so  as  to  throw  the  whole 
weight  of  the  body  on  the  other  limb.  On  the  aflFected  side  the 
thigh  is  slightly  bent  on  the  pelvis,  as  the  leg  is  on  tlie  thigh,  the 
foot  being  at  the  same  time  a  little  in  advance  of  the  other  foot. 
The  nates  on  the  same  side  are  wasted  and  flattened,  and  flaccid 
to  the  touch ;  they  hang  more  loosely  towards  the  lower  edge,  and 
have  the  appearance  of  being  wider  than  natural,  though  they 
are  not  so  in  reality.  The  explanation  of  the  altered  appearance 
of  the  nates  is,  that  the  patient  has  avoided  using  the  muscles  of 
the  hip,  and  that  those  at  the  posterior  part,  especially  the  glutceu.8 
mcudmua^  are  wasted. 

As  the  disease  advances  there  is  a  slight  degree  of  swelling  in  the 
groin,  independently  of  the  glandular  enlargement,  accompanied 
with  tenderness.  The  proximity  of  the  groin  to  the  hip-joint 
sufficiently  explains  the  last-mentioned  symptoms,  but  it  is  certain 
that  in  some  cases  there  is  actual  tenderness  of  the  knee  also,  to 
which  the  pain  is  only  sympathetically  referred.  I  have  sometimes 
been  led  to  believe,  where  the  sympathetic  pain  of  the  knee  was 
considerable,  that  there  was  even  some  degree  of  puffy  swelling 
observable  in  it.  These  facts  correspond  to  what  may  be  observed 
in  some  other  cases,  where  pain  is  referred  to  a  sound  part,  in 
consequence  of  a  sympathy  existing  between  it  and  some  other 
part  which  labours  under  disease.  Tlius  a  calculus  passing  down 
the  ureter,  if  it  be  long  retained  there,  may  occasion  not  only 
pain  but  swelling  and  actual  inflammation  of  the  testicle. 

The  increase  of  pain  whicli  takes  place  in  what  may  be  called 
the  second  stage  of  the  disease  is  very  different  in  different  cases ; 
and  it  seems  to  depend  very  much  on  the  treatment  employed, 
being  less  intense  where  the  patient  has  been  confined  to  the 
recumbent  posture  at  an  early  period,  than  where  he  has  continiKd 
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to  use  the  limb,  Ie  all  cases,  however,  when  suppuratioii  has 
taken  place,  the  pain  is  aggravated.  There  are  sudden  and  pain- 
ful startings  of  the  limb,  eepecially  at  night,  and  the  patient,  if  a 
child»  frequently  is  roused  from  his  sleep  under  the  influence  of 
some  frightful  dream.  The  pulse  is  now  increased  in  frequency, 
and  tMs  is  generally  accompanied  with  other  symptoms  of  hectic 
fever.  Ultimately  the  abscess  formed  witliin  the  joint  mak^  its 
way  into  the  parts  external  to  it^  and  at  last  presents  itself  under 
the  integuments,  and  this  change  is  generally  attended  with  some 
relief  from  suffering,  especially  as  to  the  startings  of  the  limb. 
Still  every  attempt  to  move  the  limb  is  productive  of  much  pain, 
in  consequence  of  the  carious  surface  of  the  bones,  now  deprived 
of  their  cartilaginous  coverings,  being  rubbed  against  each  other. 
The  abscess  presents  itself  in  various  situations ;  on  the  inside  of 
the  thigh,  below  the  groin,  on  the  posterior  part  of  the  hip,  under 
the  glutoei  muscles,  and  indeed  in  almost  any  part  of  the  limb ; 
and  it  is  a  longer  or  a  shorter  time  in  coming  to  the  siu-face, 
according  to  the  number  of  the  muscles,  or  the  thickness  of  the 
fascia  over  it. 

In  the  early  stage  of  the  disease  the  limb  has  sometimes  the 
appearance  of  being  longer  than  that  of  the  other  side.  This 
appearance  is,  however,  altogether  deceptive,  and  on  a  careful 
measurement  being  made  with  a  tape  from  the  anterior  superior 
spinous  process  of  the  ilium  to  the  patella  or  inner  ankle,  it  is 
found  that  tliere  is  no  elongation  in  reality.  The  pelvis  ia  inclined 
laterally,  so  that  it  makes  on  the  side  of  the  disease  an  obtuse 
angle  with  the  spine.  This  change  in  the  position  of  the  pelvis  is 
the  necessary  result  of  the  position  in  which  the  patient  stands, 
and  it  suiBciently  explains  the  apparent  lengthening  of  the  limb, 
which  soon  disappears  on  the  patient  being  kept  in  the  recumbent 
posture- 
In  the  advanced  stage  of  the  disease  the  Umh  becomes  not  only 
apparently  but  really  shortened;  and  this  change  may  be  produced 
in  various  ways, 

1 .  The  bead  of  the  femur  and  the  bony  margin  of  the  acetabulum 
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maj  be  in  a  great  me^^iircj  or  even  in  some  instances  whoUj, 
destroyed  by  ulceration.  Then  there  is  nothing  t^  prevent  the 
action  of  the  muscles  from  drawing  the  femur  upwards,  and  the 
limb  becomes  shortened,  as  in  a  case  of  fracture  of  the  neck  of  that 
bone, 

*2.  In  other  cases,  the  cavity  of  the  acetabulum  having  been 
gradually  filled  up  by  a  deposit  of  lymph  and  pus,  and  the  internal 
(or  round)  ligament  having  been  destroyed  by  ulceration^  the  head 
of  the  femur  is  thrust  outwards  imtil  it  has  passed  beyond  the 
projecting  margin  of  the  acetabulum,  so  that  there  is  nothing  to 
prevent  the  bone  from  being  drawn  upward  by  the  action  of  the 
glutoei  muscles.  Thus  the  head  of  the  femur  is  lodged  on  the 
dorsum  of  the  ilium,  with  the  usual  symptoms  of  a  dislocation  of 
the  hip  upwards  and  outwards;  the  limb  being  shortened,  the 
thigh  bent  forwards,  and  the  toes  directed  inwards.  In  such  cases 
the  head  of  the  femur  never  can  be  restored  to  its  original  situa- 
tion ;  and  in  protracted  ca^es,  the  patient  being  emaciated,  and  the 
mascles  wasted  from  long  disuse,  it  may  be  distinctly  felt  by  the 
hand,  as  if  it  lay  with  little  else  over  it  than  the  common  integu* 
mentj** 

3.  In  other  but  more  rare  eases  the  head  of  the  femur  is 
thrust  out  of  the  acetabulum,  in  the  direction  forward.  It  may 
then  be  felt  in  the  groin,  resting  on  the  ramus  of  the  pubes.  The 
limb  is  shortened,  but  in  a  much  less  degree  than  where  the  dis- 
location has  taken  place  upwards  and  outwards.  The  thigh  re- 
maiBs  nearly  on  a  line  with  the  trunk,  and  the  toes  are  turned 
outwards.  The  difiference  in  the  result  of  these  two  kinds  of 
dislocation,  where  the  patient  recovers,  is  very  great*  In  the 
former  case  he  is  lame  for  life,  can  never  bring  his  foot  to  the 
ground,  and  is  doomed  always  either  to  walk  with  crutches,  or  to 
wear  a  machine  to  support  the  tbigb,  and  fill  up  the  interval 
between  the  foot  and  the  ground.  In  the  latter,  the  foot  can  be 
placed  on  the  ground;  and  the  patient  can  walk  with  perfect 
ease,  although  of  course  he  limps,  and  is  not  fit  for  any  very  rapid 
kind  of  locomotion, 
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to  U86  the  limb.  In  all  cases,  however,  when  Buppuradon  has 
taken  place,  the  pain  is  aggravated.  There  are  sudden  and  pain- 
ful startings  of  the  limb,  especially  at  nig)it,  and  the  patient,  if  a 
child,  frequently  is  roused  from  Ma  sleep  imder  the  influence  of 
some  frightful  dream.  The  pulse  is  now  increased  in  frequency, 
and  this  is  generally  accompanied  with  other  symptoms  of  hectic 
feven  Ultimately  the  abscess  formed  within  the  joint  makes  it» 
way  into  the  parts  externa!  to  it^  and  at  last  presents  itself  under  j 
the  integuments,  and  this  change  is  generally  attended  with  some 
relief  from  suffering,  especially  as  to  the  startings  of  the  limb. 
Still  every  attempt  to  move  the  limb  is  productive  of  much  pain, 
in  consequence  of  the  carious  surface  of  the  boncSj  now  deprived 
of  their  cartilaginous  coverings,  being  rubl>ed  against  each  other. 
The  abscess  presents  itself  in  various  situations :  on  the  inside  of 
the  thigh,  below  the  groin,  on  the  posterior  part  of  the  hip,  under 
the  glutaei  muscles,  and  indeed  in  almost  any  part  of  the  limb ; 
and  it  is  a  longer  or  a  shorter  time  in  coming  to  the  surface, 
according  to  the  number  of  the  muflcleSj  or  the  thickness  of  the 
fascia  over  it. 

In  the  early  stage  of  the  disease  the  limb  has  sometimes  the 
appearance  of  being  longer  than  that  of  the  other  side.  This 
appearance  is,  however,  altogether  deeeptive,  and  on  a  careful 
meaauremenfc  being  made  with  a  tape  from  the  anterior  guperior 
spinous  process  of  the  ilium  to  the  patella  or  inner  ankle,  it  is 
found  that  there  is  no  elongation  in  reality.  The  pelvis  is  inclined 
laterally,  so  that  it  makes  on  the  aide  of  the  disease  an  obtuse 
angle  with  the  spine.  This  change  in  the  position  of  the  pelvis  is 
the  necessary  result  of  the  position  in  which  the  patient  stands, 
and  it  sufficiently  explains  the  apparent  lengthening  of  the  limb, 
which  soon  disappears  on  the  patient  being  kept  in  the  recumbent 
postiire. 

In  the  advanced  stage  of  the  disease  the  limb  becomes  not  only 
apparently  but  really  shortened ;  and  this  change  may  be  produced 
in  various  ways. 

1.  The  head  of  the  femur  and  the  bony  margin  of  the  acetabulum 
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From  wliichever  of  the  above-meutioned  causes  it  may  have 
taken  place,  the  shortening  of  the  limb  is  generally  the  foreninner 
of  an  abscess  showing  itself  externally^  and  therefore  it  is  always 
to  be  regarded  as  a  very  unfavourable  symptom,  not  only  in  itself, 
but  as  indicative  of  other  mischief-  There  are,  however,  some 
rare  exceptions  to  this  rule,  and  occasionally  I  have  known  the 
limb  to  be  much  shortened,  and  yet  the  patient  to  recover  ulti- 
mately without  the  formation  of  abscese- 

I  believe  that  the  history  which  I  have  juat  given  will  be  found 
to  represent  with  sufficient  accuracy,  the  progress  of  this  disea^^e 
of  the  hip,  such  as  it  is  in  ordinary  cases,  and  where  it  is  not 
interfered  with  by  successful  surgical  treatment.  Anomalous 
symptoms  may  arise  under  the  operation  of  circumstances  peculiar 
to  individual  cases.  I  have  known  the  whole  of  the  affected  limb 
to  become  cBderaatous  and  swollen  to  a  great  extent,  apparently 
from  obstruction  to  the  circulation  in  the  inguinal  or  external  iliac 
veins,  and  yet  tlie  patient  to  recover.  In  the  following  ca&e  there 
were  violent  spasmodic  actions  of  the  muscles,  quite  different  from 
those  which  produced  the  ordinary  startlngs  of  the  limb ;  and  I 
am  induced  to  place  it  on  record,  not  only  on  account  of  its  being 
remarkable  in  t\m  respect,  but  also  because  it  is  very  illiLstrative 
of  nearly  all  the  more  important  facts  belonging  to  the  pathology 
of  this  disease. 


Case  XXXI. 

Captain  !>.,  in  mounting  bis  horse  some  time  in  the  year  1820, 
experienced  an  acute  pain  in  the  right  hip,  which  was  not,  however, 
of  hvng  durntion.  He  afterwards  felt  occ4isionally  similar  sensa- 
Uonsit  whidi  were  generally  induced  by  walking;  but  the  pain  was 
tu\t  %t^\vn\  atid  therefore  attracted  very  little  of  his  attention* 

lu  H<  I  ouihtr  18M,  he  wia  ftttacked  with  pain  in  the  same  hip^ 
whii  h  did  not  iubslde  rs  formerlv*  It  caused  lameness,  go  that 
b»t  ihwM  \\^^{  pnreT^rd  nmuy  yards  without  stopping  to  rest,  Thia 
(lutn  tnt^mifiiHl,  tuul  m  Frftnuiry  1823,  he  suffered  so  much  that 
m  WMi  wtmMjf  (noApiUdo  tif  going  from  home  except  in  a  carriage. 


SOFULO0S   DISEASE, 


He  now  consulted  an  etninent  eurgeoDj  who  recominetided  the 
application  of  leeches,  blisters,  &c»  One  evening,  after  the  appli- 
caiioii  of  leeches,  be  had  a  paroxysm  of  violent  paiDj  attended  with 
spasmodic  action  of  the  muscles  of  the  thigh,  The  pain  during 
thia  attack  was  bo  excruciating,  that^  to  use  his  own  oxpreBsion, 
he  wished  for  immediate  death.  He  took  not  leas  than  150  dropa 
of  laudanum  before  he  obtained  reliet  From  this  time,  however^ 
he  was  never  wholly  free  from  pain  j  and  he  was  abo  liable  to 
repeated  attacks  of  more  intense  suflFering,  attended  with  violent 
spasms  of  the  muscles  of  the  thigh.  The  slightest  motion  of  the 
limb  induced  one  of  these  attacks  of  spasm,  during  which  the 
thigh  was  jerked  in  a  most  remarkable  manner  for  a  period  of 
some  minutes.  He  was  in  tbi^  state  when  I  was  first  consulted, 
in  the  summer  of  1823.  In  September  1823,  the  spasmodic 
affection  gradually  subsided ;  and  in  the  course  of  the  October 
following,  a  tumour  presented  itself  on  the  anterior  part  of  the 
thigh,  in  the  situation  of  the  femoral  blood-ve>ssels<  The  tumour 
appeared  to  contain  fluid,  and  in  one  part  of  it  a  pulsation  was 
perceptible,  which  might  have  led  a  careless  observer  to  mistake 
it  for  an  aneurism.  About  the  same  time  he  became  affected 
with  a  cough  J  lost  bis  appetite,  was  languid,  and  exhausted  by 
the  slightest  exertion.  Boon  afterwards  he  expectorated  pus;  and 
he  died,  with  symptoms  of  phthma  puhu/iialw^  on  the  11th  of 
December. 

On  examining  the  body  after  death,  the  lungs  were  found  ex- 
tensively diseased,  containing  tubercles,  many  of  which  were  in  a 
stat-e  of  suppuration.  The  cartilages  of  the  right  hip  had  been 
destroyed  by  ulceration,  and  the  bones  of  the  joint  were  in  a  state 
of  caries.  On  making  a  section  of  thii  head  of  the  fennir,  it  was 
found  to  contain  a  less  quantity  of  earthy  matter  than  exists  in  a 
healthy  Ijone,  with  a  deposit  of  yellow  substance  in  its  cancellous 
structure.  The  synovial  membrane  and  capsular  ligament  were 
eonsiderably  thickened,  and  a  mass  of  coagidated  lymph  bad  been 
deposited  round  the  neck  of  the  femur.  There  was  a  collection 
of  thin  pus  among  the  muscles  on  the  internal  part  of  the  thigh 
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below  the  hip-joinij  but  communicatiog  with  it.  The  abBcess 
formed  a  tumour  of  the  size  of  a  large  orange,  and,  being  situated 
under  the  femoral  artery,  the  latter  was  thereby  raised  out  of  its 
natural  situation.  There  were  two  enlarged  lymphatic  glands, 
each  of  tlie  size  of  a  walnutj  immediately  below  the  crural  arch, 
on  the  fore-part  of  the  joint,  these  being  in  contact  with,  and 
immediately  behind,  two  branches  of  the  lumbar  nerves  which  lay 
over  them,  as  the  strings  lie  over  the  bridge  of  a  violin. 

No  disease  had  been  supposed  to  exist  in  the  left  hip  previous 
to  the  patient's  death,  but  on  examining  it  afterwards,  the  head  of 
tJie  femur  was  found  to  be  softer  than  natural,  so  that  it  could  be 
divided  with  a  sealpeL  In  some  parts  the  vascularity  of  the  bone 
was  pretematurally  increased;  in  other  parts  it  was  less  than 
natiu-al,  and  a  yellow  cheesy  substance  had  lieen  deposited  in  its 
cancelli.  The  flynovial  membrane  and  ligaments  were  in  a  na- 
tiiTcil  state. 

At  the  time  when  this  case  occurred^  I  was  led  to  believe  that  the 
circumstance  of  the  two  branches  of  the  lumbar  nerves  lying,  as  it 
were,  stretched  over  the  two  enlarged  lymphatic  glands,  afiForded  a 
reasonable  explanation  of  the  violent  muscular  spasms  to  which 
the  patient  had  been  liable.  My  later  experiencej  however,  has 
led  me  to  doubt  w^hether  this  be  the  correct  explanation-  It  is  to 
be  observed  that  there  was  a  deep-seated  abscess  situated  among 
the  muscles  of  the  thigh  below  the  hip-jointj  beneath  the  femoral 
artery,  and  of  course  beneath  the  anterior  crural,  and  close  to  the 
obturator  nerve,  and  bound  down  by  the  femoral  fascia ;  and  that 
the  subsiding  of  the  spasms  was  immediately  followed  by  the 
appearance  of  the  aliscess  on  the  fore-part  of  the  thigh.  Precisely 
the  same  combination  of  circumstances  existed  in  two  other  cases 
on  which  I  was  consulted ;  and  from  the  state  of  these  factSj  it 
seems  to  me  to  be  a  just  conclusion  that  the  peculiar  symptoms 
arose  from  the  deep-seated  abscess  pent  up  among  unyielding 
parts,  and  thus  pressing  on  and  irritating  the  anterior  crural 
and  obturator  nerves,  and  that  the  abatement  of  them  arose  from 
the  removal  of  the  pressure  on  the  nerves,  by  the  abscess  making 
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ita  way  externally.  It  is  worthy  of  notice  that  in  a  case  of  hernia 
of  the  foramen  ovale  of  the  pelvis,  in  which  the  intestine  was 
strangulated  in  the  opening  through  which  the  obturator  nerve 
passes,  the  most  distressing  symptom  under  which  the  patient 
laboured  was  a  painful  spasmodic  contraction  of  the  muscles. 
This  fact  was  reported  to  me  by  Mr.  Weatherfield,  of  Covent 
Gurden,  by  whom  the  patient  was  attended,  and  who  gave  me 
the  opportunity  of  inspecting  the  parts  after  death. 

The  first  indication  of  the  disease,  when  it  aflFects  the  knee,  is 
generally  an  almost  imperceptible  limp  in  walking,  occasioned  by 
a  slight  degree  of  stiffness  of  the  joint.  This  may  exist  for  weeks, 
and  even  for  some  months,  without  attracting  any  serious  atten- 
tion. At  last  the  patient  begins  to  complain  occasionally  of  pain ; 
and  now,  on  examining  the  joint,  it  is  foimd  to  be  slightly 
swollen,  the  enlargement  appearing  to  arise  altogether  from  a  slight 
effusion  of  lymph  into  the  cellular  tissue  external  to  the  synovial 
membrane.  The  appearance  of  the  joint  is  usually  very  charac- 
teristic The  leg  is  slightly  bent  on  the  thigh,  and  the  condyles 
of  the  latter  projecting  anteriorly  with  the  effusion  of  lymph 
which  has  been  just  mentioned,  the  knee  presents  a  rounded 
appearance,  which  it  is  difficult  to  describe  in  words,  but  which 
the  eye  of  an  experienced  surgeon  will  never  fail  to  recognise. 
The  leg  admits  neither  of  complete  extension  nor  of  complete 
flexion  ;  but  between  these  two  points  the  mobility  of  the  joint  is 
but  little  impaired,  and  the  movement  of  it  gives  no  pain,  if  it  be 
confined  within  the  limits  which  have  been  just  mentioned. 

If  the  disease  be  still  allowed  to  take  its  natural  course,  the 
joint  becomes  more  and  more  enlarged,  and  the  rigidity  of  it 
becomes  more  complete,  until  at  last  it  admits  of  no  motion  what- 
ever. The  pain  gradually  increases,  and  by-and-by  it  becomes 
constant,  there  being  at  the  same  time  a  severe  aggravation  of  it 
on  even  the  slightest  movement  of  the  limb.  The  increase  of 
pain  here,  as  in  cases  of  the  corresponding  affection  of  the  thigh, 
indicates  a  more  extensive  destruction  of  the  cartilages,  and  the 
commencement   of   suppuration   within   the    joint.      Ultimately 
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abscesses  present  themselves  externaHy*  and  burst  on  the  inside 
or  out*side  of  the  joint,  leaving  sinuseB  which  continue  to  discharge 
matter.  These  sinuses  sometimes  lead  directly  into  the  interior 
of  the  joint,  so  that  a  probe  may  be  at  once  passed  into  it,  and 
brought  into  contact  with  an  exposed  surface  of  bone-  More 
frequently  they  take  a  circuitous  course^  winding  under  the  fascia 
and  among  the  tendons  of  the  flexor  muficles  of  the  leg,  so  tliat 
their  course  cannot  be  traced  by  a  probcp 

Ueuallyj  when  the  knee  is  affected,  the  patient^  if  left  to  him- 
self, keeps  the  leg  in  the  half-bent  state*  The  consequence  ia, 
that  the  flexor  muscles  acting  feebly,  but  constantly,  without  any 
counteracting  force,  frequently  draw  the  head  of  the  tibia  back- 
wards towards  the  ham*  In  fact  there  is  a  complete  dislocation 
baekwardS}  the  coudylea  of  the  femur  making  an  unnatural  pro- 
jection fititeriorly. 

This  diacase  is  of  not  unfrequent  occurrence  in  the  joints  of  the 
tamun,  liisTiSf  also^  it  commonly  for  a  considerable  time  attracts 
littli!  or  no  attt^ntion.  Ultimately  pain  is  felt,  there  is  an 
cndematouN  wwelling  of  the  tarsus,  which  ultimately  includes  the 
whole  foot  I  In  neglected  or  aggravated  cases  the  swelling  is 
sometimes  enormous,  Abscesses  form,  which  are  generally  slow 
in  coming  forwards,  and  burst  in  various  places.  There  is  no 
form  of  the  scrofulous  disease  of  the  joints  worse  in  its  symptoms 
or  more  difficult  to  relieve  than  this,  It  extends  from  one  joint 
of  the  tarsus  to  another,  and  here,  much  more  than  in  the  lees 
complicated  joints,  portions  of  hone  are  apt  to  lose  their  vitality, 
becoming  afterwards  detached,  by  ulceration,  from  the  living 
bone,  and  forming  exfoliations,  which  are  so  wedged  in  by  the 
neighbouring  structures  that  they  can  neither  be  brought  to  the 
surface  by  a  natural  process,  nor  safely  removed  by  art  The  pro- 
gress of  the  disease  in  the  joints  of  the  carpus  is  very  similar  to 
that  in  the  joints  of  the  tarsus;  but  here,  on  the  whole,  it  has  a 
\vm  formidable  character.  The  diflerence  is,  I  conclude,  to  be 
iiUril>uted  to  the  tarsus  having  to  support  the  weight  of  the  body, 
HU^l  to  its  bt^ng  at  a  greater  distance  from  the  vital  orgnnR. 
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It   IB   unnecessary  to   enter   into   any  specific   history  of  the 

disease  aa  it  affects  other  joints^  as,  allowing  for  the  difference  in 

their  eituation  and  counectionsj  the  observations  already  made  are 

applicable  to  them.     It  may  be  also  naedlees  to   obaervej  that, 

whatever  may  be  the  joint  affected,  in  the  advanced  stage  of  the 

■    disease  the  patient's  general  health  suffers,  m  in  cases  of  disease 

I    of  the  hip5  though  in  a  less  degree  when  it  has  attacked  the 

I    smaller  joints  than  when  it  is  seated  in  the  larger. 


I 
I 
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Section  III. 

Treaiment  of  Sarofuhua  Duease  of  the  Joints, 

Although  the  scrofulous  disease  of  the  joints  presents  itself  under 
a  great  variety  of  aspects,  and  is  always, ,  even  in  the  most 
favourable  cases,  tedious  in  its  progress,  and  although  there  is  no 
diHcaBe  in  which  more  depends  ou  the  surgical  treatment  em- 
ployed than  in  tlusj  still  nothing  can  he  more  simple  than  tlie 
principles  on  which  that  treatment  ghould  be  conducted.  The 
observance  of  a  few  plain  rules  is  all  that  is  required  in  ordinary 
cases.  At  the  game  time,  the  surgeon  whose  notions  have  been 
formed  by  the  study  of  the  surgical  literature  of  the  last  genera- 
tion must  endeavour  to  unlearn  very  much  of  what  he  has  been 
taught.  The  disease  is  always  indicative  of  defective  bodily 
powers,  and  whatever  tends  to  their  further  depression  is  in- 
jurious. The  abstraction  of  blood,  even  by  means  of  leeches,  can 
be  required  only  under  some  peculiar  circumstances  j  and,  even 
when  it  is  thus  required,  the  good  which  is  done  ts  not  unnd^ed 
with  evil.  The  repeated  application  of  leeches  may  be  regarded 
as  never  necessary,  and  as  being  invariably  injurious*  The  same 
may  be  said  of  all  kinds  of  what  has  been  called  counter-irritation, 
such  as  blisters,  issues,  setons,  and  the  use  of  the  tartarised  anti- 
monial  ointment.  There  is  one  occasion  on  which  Home  remedy 
of  this  kind  may  be  employed  for  the  relief  of  pain,  b&  will  be 
explained  hereafter;  Vmt  this  is  of  rare  occurrence,  and  otherwise 
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I  ani  satisfied   that  all  the.se  painful  remedies  are  not  ofily  tolt 

Uflefulj  but  that  they  are  actually  miscliievous.  The  maintenance 
of  the  general  health  is  necessary  to  the  patient's  recovery,  and 
m  the  long  continuance  of  a  purulent  discharge  cannot  fail  to 
be  more  or  leas  injurious  in  that  respect^  it  seems  to  be  a  very 
injudicious  course  to  maintain  such  a  discharge,  for  any  long 
period,  artificially.  Children  also  suffer  in  another  way.  An 
open  blister,  or  an  issue,  or  seton,  is  a  source  of  constant  uoeaai- 
nesSj  while  the  dressing  which  ia  required  is  a  source  of  daily 
apprehension  and  ausietj.  To  those  who  know  how  necessary  a 
hopeful  and  cheerful  state  of  mind  is  to  a  vigorous  and  healthy 
state  of  body  it  would  be  a  waste  of  time  to  point  out  the  im- 
portance of  this  last  obsorvation* 

The  morbid  condition  of  the  bones,  which  precedes  the  ulcera- 
tion of  the  cartilages  and  the  formation  of  the  abscess^  is  not  to  be 
relieved  by  local  remedies.  It  depends  altogether  on  the  state  of 
the  system  generally ;  and  although,  as  I  believe,  some  medicines 
may  be  prescribed  with  very  great  advantage^  a  still  more  im- 
portant part  of  the  treatment  is,  attention  to  the  mode  of  life  in 
other  respecta,  persevered  in  during  many  successive  years. 

As  a  general  rule,  children  who  are  thus  afflicted  will  derive 
much  benefit  from  passing  the  greater  part  of  each  year  on  the 
sea-coast.  They  may  bathe  in  the  open  sea  in  the  summer^  and 
use  the  wai^m  sea-bath  during  the  winter.  The  air  of  the 
country  is  to  he  preferred  to  that  of  a  crowded  city,  and  in  fine 
weather  they  should  pass  as  much  of  their  time  as  possible  out  of 
doora.  They  should  live  on  a  plain  nutritious  diet,  avoiding 
many  of  those  articles  which  are  given  to  children,  not  because 
they  are  wholesome^  but  because  they  are  agreeable  to  t lie  palate, 
Tlie  bowels  should  be  carefully  regulated,  without  recourse  being 
had  to  anything  like  drastic  purgatives.  Occasionally,  a  wrong 
state  of  the  secretions  furnished  by  the  organs  of  digestion,  may 
indicate  the  administration  of  some  alterative  doses  of  mercury, 
but  mercury  should  never  be  used  on  any  large  scale,  so  as  to 
place  the  system  under  its  specific  infiuence. 
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It  is  more  diflScult  to  determiDe  the  real  value  of  remedies  in  a 
disease  which  is  so  completely  chronic,  than  it  is  in  acute  diseases ; 
but,  from  the  long  experience  which  I  have  now  had,  I  am 
satisfied  that,  of  what  are  called  tonic  medicines,  none  are  so 
generally  useful  in  these  cases  as  preparations  of  iron.  They 
must  be  given,  however,  not  merely  for  a  few  weeks  every  now 
and  then,  but,  with  occasional  intermissions,  for  a  very  long 
period  of  time.  To  children  I  generally  give  some  simple  pre- 
paration, such  as  the  vinum  ferri  of  the  old  pharmacopoeia,  or 
the  syrup  of  the  citrate,  and  sometimes  of  the  iodide  of  iron,  for 
three  or  four  weeks.  I  then  direct  it  to  be  omitted  for  a  week 
or  ten  days,  then  to  be  given  again ;  and  so  on,  for  two  or  three 
years,  or  even  for  a  longer  period.  If  the  dose  given  in  the  first 
instance  should  prove  to  be  too  stimulating,  it  may  be  diminished. 
For  those  children  with  whom  iron  does  not  agree,  other  tonics, 
one  at  one  period,  another  at  another,  may  be  substituted  for 
it, —quinine,  decoction  of  cinchona,  sarsaparilla  combined  with  the 
liquor  potaaacB,  or  infusion  of  gentian.  The  mineral  acids,  on 
the  other  hand,  may  be  given  when  the  appetite  fails,  or  there  is 
a  disposition  to  night-sweats.  I  do  not  venture  to  say  that  the 
iodine  of  potassium,  or  other  preparations  of  iodine,  are  never 
useful  in  these  cases;  but  my  own  experience  has  led  me  to 
believe,  that  great  as  the  beneficial  influence  of  these  remedies 
undoubtedly  is  in  many  other  diseases,  their  usefulness  in  the 
various  forms  of  scrofulous  disease  has  been  very  much  overrated. 
But  there  is  another  remedy,  regarding  which,  although  I  have 
had  much  less  experience  of  its  effects  than  I  have  had  of  iodine, 
I  cannot  doubt  that  it  may  be  often  employed  in  these  cases  with 
the  greatest  benefit;  I  allude  to  the  cod-liver  oil.  A  child  may, 
take  a  teaspoonful  three  times  daily,  and  an  adult  may  take  a 
proportionally  larger  quantity,  for  three  or  four  months  at  a 
time.  It  is  quite  compatible  with  the  exhibition  of  iron,  which 
may  be  given  in  the  intervals,  or  simultaneously  with  it. 

With  regard  to  local  treatment,  the  question  will  here  arise,  if 
the  surgeon  is  precluded  from  the  use  of  leeches,  blisters,  and 
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issuesj  what  is  there  left  for  him  to  do?  The  answer  is,  that  in" 
the  early  stage  of  the  disease^  the  situ  pie  nefjative  treatment, 
of  keepicig  the  diseased  joint  in  a  sUte  of  complete  repose,  is  all 
that  is  required;  and  that  thk  may,  in  the  vary  great  majority  of 
instances,  lie  Lest  accomplished  by  the  application  of  Bplints  mad© 
of  stiff  leather,  or  gutta-percha,  carefully  moulded  to  the  exact 
figure  of  the  limb,  and  syEtained  hy  a  suitable  bandage.  These 
splints  may  be  lined  with  a  soft  leather^  for  which,  however,  m 
cases  of  abscess^  and  for  the  reasons  formerly  given,  oiled  silk 
may  be  substituted* 

When  an  abscess  is  approaeblng  the  surface^  and  the  Bkin  is 
inflamed  and  tender,  it  will  sometimes  be  necesaary  to  remove  the 
splints  for  a  time,  and  have  recourse  to  fomentations  and  poul- 
tices;  hut  they  should  always  be  replaced  very  soon  after  the 
abscess  has  burst  or  bas  been  opened 

It  is  not  generally  advisable  to  open  an  abscess  while  there  is 
any  considerable  mass  of  substance  between  it  and  the  skin,  on 
account  of  the  hiEmorrhage,  which,  even  when  of  trifling  amount, 
may  be  productive  of  great  mischief,  in  consequence  of  some  of 
the  blood  finding  it»  way  into  the  cavity  of  the  abficess,  and 
mixing  with  the  pns  secreted  into  it.  Such  an  admixture  is 
lial>le  to  putrefaction;  and,  being  in  this  state  pent  up  within  the 
cavity  of  the  abscess^  it  produces  all  the  symptoms  of  typhus 
fever,  and  may  thus  even  lead  to  a  fatal  result 

As  a  general  rule,  I  believe  that  it  is  advisable  to  open  an 
abscess  connected  with  a  diseased  joint,  rather  than  to  allows  it  to 
burst  spontaneously;  but  the  opening  should  be  deferred  until 
the  skin  is  become  tliin  over  it,  except  in  a  few  casea  in  which  it 
is  burrowing  among  the  muscles  of  the  limb  under  a  thick  fascia. 

There  are  few  questions  in  sm-gery  of  greater  practical  importance 
than  that  which  relates  to  the  management  of  an  abscess  connected 
with  a  diseased  joint.  The  subject  has  been  ab-eady  briefly 
noticed  in  a  former  cliupter  j  but  it  deserves  further  considera- 
tion* The  observations  which  I  am  about  to  offer  are  applicable 
to  aO  such  abscesses,  whether  having  their  ongin  in  the  scrofulous 
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or  in  any  of  the  other  diseases  to  which  the  joints  are 


Hahle. 


I  have  formerly  made  various  experiments  with  a  view  to  procure 
the  absorption  of  these  abscesses  by  artificial  means '^  but  as  they  ' 
were  all  alike  unsuccessful,  it  is  needless  for  me  to  escplain  them 
further  than  by  stating  the  general  result-  StiU  I  do  not  feel 
myself  justified  in  asserting  that  there  is  no  such  thing  as  the 
spontaneous  cure  of  an  abscess  by  absorption,  I  have  certainly 
seen  several  instances  of  tumoius,  having  all  the  external  cha- 
racters of  an  abscesj*,  which  in  the  course  of  a  few  months,  and 
sometimes  in  a  much  shorter  space  of  time,  have  wholly  disap- 
peared. The  question,  however,  will  always  remain,  whether  such 
a  tumour  was  really  an  abscess,  or  simply  a  collection  of  serum. 
A  young  woman  was  admitted  into  St.  George^s  Hospital,  having 
a  tumour  containing  fluid,  tender  to  the  touch,  and  with  the  skin 
over  it  inflamed,  on  the  anterior  part  of  the  pectoral  mnscle,  near 
the  axilla.  Kot  doubting  that  it  was  an  abscess,  I  punctured  it 
with  a  lancet,  and  a  considerable  quantity,  not  of  pus,  but  of  pure 
serum,  escaped.  Some  time  afterwards  a  similar  tumour  presented 
itself  in  the  neighbonrhood  of  the  former  one,  which  I  did  not 
puncture,  and  this  disappeared  spontaneously  without  discharging 
Us  contents-  U  I  had  not  punctured  the  first  tumour,  I  might 
probably  have  regarded  each  of  them  as  affording  an  example  of 
an  abscess  having  been  removed  by  absorption* 

It  is  of  great  importance  that  tumours  which  are  formed  by  a 
collection  of  serum  should  be  distingiushed  from  those  which  con- 
tain pus.  However  it  may  be  as  to  the  latter,  there  is  no  doubt 
that  the  contents  of  the  former  not  only  may  be,  but  that  they 
generally  are,  absorbed.  At  the  same  time  a  free  opening  of  thc^ra 
is  frequently  productive  of  considerable  inflammation  followed  hy 
suppuration,  and  in  many  instances  by  great  constitutional  dis- 
turbance*  ^Tierever  there  is  any  doubt  on  the  subject,  the 
tumour  should  first  be  punctured  by  a  grooved  needle,  so  as  to 
^  ascertain  the  nature  of  its  conteuts.  If  there  be  a  serous  fluid, 
H  no  further  opening  should  be  made.  If  there  be  pus,  a  txu-gcr 
H    opening  may  be  made  afterwards. 
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I  have  not  found  that  the  method  of  treatment  by  eracuatini 
the  cimtente  of  the  abscess  and  then  healing  the  puncture,  as 
recommended  bj  the  late  Mr,  Abernethjj  la  attended  with  any 
advantage  where  an  abscess  is  connected  with  a  carioua  joint. 
Indeed,  this  corresponds  with  what  a  little  consideration  might 
lead  us  to  expect.  If  an  abscees  takes  place  as  a  primary  affec- 
tion, tlie  disease  being  confined  to  the  soft  parts,  there  may  be 
nothing  to  prevent  the  contraction  of  the  cysfc^  and  the  gradual 
diminution  of  the  quantity  of  pus  evacuated  at  each  puncture. 
But  where  an  abscess  occurs  in  consequence  of  an  ulcerated  state 
of  the  articular  cartilages  and  bones,  as  the  cause  of  the  abscess 
exists  equally  after  as  before  the  puncture^  the  suppuration  will 
necessarily  be  kept  upj  and  the  contraction  of  the  cyst,  and  the 
obliteration  of  its  cavity,  will  be  prevented* 

There  are  great  objections  to  the  opening  the  abscess  by  a 
emaU  puncture.  Even  if  the  orifice  should  not  (aa  frequently 
happena)  become  obstructed  by  portions  of  solid  lymph  impacted 
in  it,  neither  at  the  time  of  ita  being  made,  nor  afterwards,  does 
such  a  puncture  aflford  a  free  passage  for  it«  contents,  A  certain 
quantity  of  pus  accumulates  in  the  cavity  of  the  abscess,  the 
overplus  escaping  through  the  artificial  orifice,  as  the  overplus  of 
water  escapes  through  the  waste-pipe  of  a  cistern.  Under  these 
circumstances,  the  purulent  discharge  is  invariably  profuse ;  for  a 
lodgement  of  pus  operatefi  like  a  pea  in  an  issue,  by  stimidating 
the  secreting  surface  and  augmenting  the  secretion- 

The  practice  which  has  appeared  to  me  to  be,  on  the  whole,  the 
best,  is  the  following.  An  opening  having  been  made  with  an  abscess- 
laneet^  the  limb  may  be  wrapped  up  in  a  flannel  wrung  out  of  hot 
water,  and  this  may  be  continued  tmtil  the  first  flow  of  matter 
haa  ceased,  a  poultice,  or  water-dressing,  being  applied  afterwards. 
In  some  instances,  after  a  short  time  the  discharge  ceases  *,  the 
orifice  heals,  and  the  puncture  may  then  be  repeated  some  time 
afteTwards,  But  when  the  puncture  has  not  become  closed,  I 
have  never  found  any  ill  consequences  to  arise  from  its  remaining 
open.     On  the  contrary,  T  have  no  doubt  that  it  is  desirable  that 
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tile  woufld  fihould  not  be  clo&ed  until  the  abseeBS  has  contraoted^ 
granulated  J  and  healed  from  the  bottom  ;  aud  this  Ib  one  reaBon 
for  makiDg,  not  a  small  ptmcturej  but  a  free  opening  with  an 
abaoead-laDcet.  Another  reason  is,  that  the  matter  will  escape 
readily  without  squeezing  or  pressure.  All  rough  inmiipulation 
i«  to  be  carefully  avoided.  It  produces  haemorrliage  into  the 
cavity  of  the  abscess,  the  ill  coasequencea  of  which  I  have  already 
pointed  out ;  and,  independently  of  this,  it  may  excite  inflamma- 
tion of  the  cyst,  attended,  where  the  surface  Is  extensive,  with  ho 
much  constitutional  disturbance  as  to  endanger  the  life  of  the 
patient  at  the  time,  and  materially  lessen  the  chance  of  his 
recovery  afterwards, 

Th«  treatment  of  the  sinus  which  is  left  after  the  opening  of 
an  abscess  may  be  comprised  in  a  few  wordB,  If  the  orifice  be 
disposed  to  heal  prematurely,  thia  may  be  prevented  by  tlie 
occasional  application  of  the  caustic  potash,  care  being  taken  that 
the  caustic  does  not  enter  the  sinus  itself;  otherwise  some  sim7>le 
ointment  or  a  water-dressing  is  all  that  is  required*  The  old 
practice  of  probing  a  sinus  scarcely  ever  affords  us  any  useful 
information;  nor  does  it  in  ordinary  cases  answer  any  other 
good  purpose.  On  the  other  hand,  by  irritating  the  sinus,  or 
eren  the  joint  itself^  it  is  often  productive  of  serious  mischief. 
The  same  observation  is  applicable,  but  with  greater  force,  to  the 
use  of  stimulating  injections,  I  do  not  believe  that  they  promote 
the  healing  of  sinuses  under  any  circumstances ;  but^  with  respect 
to  those  which  are  now  under  oxir  consideration,  there  is  no  doubt 
that  their  operation  is  highly  injurious.  I  saw  a  young  man 
who  nearly  lost  hia  life  in  consequence  of  a  surgeon  having  ven- 
tured to  inject  port-wine  into  a  sinus  connected  with  some  diseased 
or  dead  bone  of  the  pelvis. 


When  this  disease  affects  the  hip  the  patient  should  be  imme- 
diately confined  to  the  recumbent  posture  on  a  bed  or  sofa ;  and 
this  rule  should  be  strictly  observed^  however  little  advanced  the 
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disease  may  be.  Long  experience  has  iatisfied  me  tLat  it  is  im* 
poatdble  to  arrest  its  progress,  if  the  patient  be  allowed  in  the 
smallest  degree  to  exercise  the  limb,  or  to  allow  it  to  support  the  i 
weight  of  the  body.  In  order  that  this  part  of  the  treatment  | 
may  be  fully  carried  out,  it  is  desirable  that  the  bedstead  or  sofa 
should  be  provided  with  the  various  conveniences  belonging  to  that 
contrived  by  the  late  JMr,  Henry  Earle,*  and  that  the  patient's  dresa 
should  be  such  as  may  be  easily  changed  without  his  sitting  up 
for  that  purpose. 

It  is  very  important  that  attention  should  be  paid  at  an  early 
period  to  the  manner  in  which  the  patient  lies.  If  left  to  him- 
self we  generally  find  him  on  one  side,  with  the  thigh  bent  at  a 
right  angle  to  the  trunk,  and  the  pelvis  much  twisted  to  one  side* 
If  he  should  recover  with  the  limb  ankylosed  in  this  manner,  the 
foot  can  never  be  brought  nearer  to  the  ground,  and  the  limb  is 
not  only  not  useful,  but  actually  an  incumbrance  to  him.  If  the 
Biirgeon  be  not  consulted  until  the  disease  is  far  advanced,  it  is 
not  easy  for  him  to  rectify  the  mischief  which  has  already  taken 
place,  but  he  can  do  much  to  prevent  it  if  he  be  consulted  in  the 
beginning.  The  patient  should  be  placed  on  his  back,  with  the 
thigh,  if  not  absolutely  in  a  line  with  the  trunk,  bent  only  in 
a  very  small  degree  forwards.  Not  only  will  the  hmb  be  then  a 
useful  limb,  even  if  the  joint  be  ankylosed,  but  there  will  be  a 
much  less  probability  of  the  head  of  the  femur  escaping  from  the 
socket  of  the  acetabulum,  and  being  dislocated  on  the  dorsum  of 
the  ilium.  With  a  view  to  prevent  the  motion  of  the  joints  and 
ftt  the  same  time  to  maintain  the  limb  in  a  proper  position, 
a  splint,  such  as  I  have  already  described,  made  of  stiflf  and  thick 
leather,  or  of  gutta-percha,  may  be  applied  so  m  to  embrace  one 
side  of  the  pelvis  and  two-thirds  of  the  circumference  of  the 
thigh,  and  extending  from  the  short  ribs  nearly  as  low  m  the 
knee.  This,  being  fixed  by  a  f^trap  and  a  buckle  to  the  pelvis, 
and  in  the  same  manner  to  the  thigh,  will  be  very  convenient  to 

*  Very  useful  bedsteads  constnicted  OD  this  principle,  hat  with  Tttrioiia 
improveBieut^,  fire  amdc  bj  ChflpmuD,  in  Sulio  Square. 
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the  patient,  and  at  the  same  time  will  well  answer  the  intended 
purpose.  Such  a  splint  needs  to  be  very  rarely  removed,  except 
for  the  purpose  of  cleanliness  when  there  are  abscesses  or  sinuses 
discharging  matter. 

In  some  cases,  where,  the  disease  being  in  an  advanced  stage, 
there  seemed  reason  to  apprehend  a  displacement  of  the  head  of  the 
femur  with  a  retraction  of  the  limb,  I  have  endeavoured  to 
prevent  it  by  the  application  of  a  moderate  but  constant  extending 
force.  For  this  purpose  a  leather  strap  was  applied  above  the 
condyles  of  the  femur,  having  a  string  attached  to  it,  passing  over 
a  pulley  fixed,  at  a  moderate  height,  to  the  lower  end  of  the 
bedstead,  and  supporting  a  light  weight ;  the  pelvis  being  at  the 
same  time  fixed  by  a  strap  to  the  middle  or  upper  end  of  the 
bedstead.  This  in  some  instances  seemed  to  relieve  pain,  and  I 
am  inclined  to  think  that  it  was  useful  otherwise,  by  counteracting 
the  muscles,  which  tended  to  draw  the  limb  upwards.  However, 
it  almost  always  happened  that  something  occurred  to  prevent  the 
experiment  being  fully  and  fairly  tried ;  and  all  that  I  can  venture 
to  say  respecting  it  is,  that  it  may  be  worth  while  in  certain  cases 
to  give  this  mode  of  treatment  a  further  trial. 

Occasionally,  when  the  disease  in  the  hip  has  been  productive 
of  a  more  than  usual  amount  of  pain,  I  have  known  the  patient  to 
experience  much  relief  from  the  application  of  several  small 
blisters  in  succession,  or  from  the  insertion  of  a  seton  in  the 
groin,  immediately  in  front  of  the  hip-joint.  The  large  vessels  and 
the  nerve,  which  are  here  at  so  short  a  distance  from  the  surface, 
seem  to  forbid  the  establishment  of  an  issue  by  means  of  caustic 
in  this  situation.  My  conviction,  as  I  have  already  stated,  is  that 
there  is  scarcely  any  other  occasiob  on  which  it  is  proper  to 
have  recourse  to  any  kind  of  counter-irritation  in  cases  of  this 
disease. 

The  length  of  time  during  which  it  is  necessary  that  a  patient 
labouring  under  the  scrofulous  disease  of  the  hip  should  be  con- 
fined to  the  recumbent  posture  must  necessarily  vary  in  dififerent 
cases.     Where  the  disease  is  in  its  advanced  stage,  with  abscesses 
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already  formed,  no  better  cure  can  be  expected  than  ankyloBia, 

Iatjd  tor  the  completion  of  this  process  some  years  may  be  required- 
On  the  other  band,  where  suppuration  is  not  yet  established,  a 
few  months  of  strict  confinement  may  be  sufficient,  all  violent 
exertion  being  avoided  afterwards,  A  girl  sixteen  years  of  age, 
who  laboured  at  the  same  time  under  Bymptoms  of  caries  of  the 
spine  and  also  of  disease  of  the  hip,  died  after  having  been  under 
K  treatment  for  a  few  months.  On  examining  the  body  it  waa  fonnd 
that  there  was  extensive  disease  of  the  spine,  with  abscess.    In  the 

»  hip-joint  there  was  no  suppiu-ation,  the  cartilage  had  disappeared 
from  nearly  one  half  of  the  surface  of  the  acetabulum ;  but  the 
tilcerated  surface  was  completely  cicatrised,  the  cartilage  being 
replaced  by  a  membranous  substance  which  adhered  closely  to  iha 
bone,  and  completely  covered  what  would  have  been  otherwise 
broad  exposed  surface. 

In  an  old  ca^e  of  diseased  hip-joint,  the  h^d  of  the  femur  may 
sometimeB  be  felt  lying  on  the  dorsum  of  the  ilium,  and,  in 
con  sequence  of  the  general  emaciation  of  the   patient  and  the 

I  wasting  of  the  muscles,  with  so  little  soft  parts  over  it  that  it  seems 
to  be  almost  immediately  beneath  the  common  integuments.  In 
auch  a  case  it  has  beeu  proposed  to  make  an  incision  on  it  and 
remove  the  bead  and  neck  of  the  femur  by  a  saw.  It  would  appear 
that  this  operation  has  been  actually  performed  with  some  degree 

B  of  advantage,  and  I  do  not  doubt  that  circumstances  may  occur 
to  make  it  worth  while  to  have  recourse  to  it.  But  it  is  to  be 
observed,  at  the  same  time,  that  ail  that  can  be  thus  accomplished 

I  is  the  removal  of  one  portion  of  the  disease,  and  that  it  is  the 
largest  portion  of  it,  in  the  bone  of  the  pelvis,  which  is  necessarily 
allowed  to  remain.  Tlie  operation  cannot  be  performed  without  a 
certain  degree  of  local  disturbance,  and  more  or  less  of  loss  of 
m  blood;  and,  taking  all  those  thinp  into  consideration,  I  conceive 
that  we  should  not  recommend  it  except  where  some  very  un- 
equivocal advantage  may  be  expected  from  it. 

When  the  disease  is  seated  in  the  knee,  the  joint  is  best  sup- 
ported by  two  lateral  splints,  broad  enough  to  enclose  two-thirds 
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(or  more)  of  its  circumference,  and  extending  from  the  middle  of 
the  thigh  to  the  middle  of  the  leg.  In  cases  of  abscess  the  patient 
should  be  confined  to  a  sofa  or  bed,  until  some  very  manifest 
improvement  has  taken  place.  Afterwards  he  may  begin  to  walk 
with  the  aid  of  crutches,  taking  care  that  he  never  places  his  foot 
on  the  ground  so  as  to  throw  on  it  the  weight  of  the  body.  When 
there  is  no  abscess  he  may  use  crutches  from  the  beginning.  If 
the  leg  be  bent  as  the  cure  advances,  the  machine  which  I  have 
already  described,  consisting  of  two  splints  (connected  by  a  hinge) 
adapted  to  the  posterior  surface  of  the  thigh  and  leg,  and  admitting 
of  being  approximated  or  separated  by  a  screw,  should  be  applied, 
so  that  the  leg  may  be  gradually  brought  into  a  more  favourable 
position.  This  will  promote  the  restoration  of  the  mobility  of  the 
joint,  if  there  be  reason  to  believe  that  this  object  may  be  still 
attained ;  and  if  ankylosis  be  the  result,  it  is  important  that  it 
should  take  place  under  such  circumstances  that  the  patient  may 
be  able  to  use  the  limb  in  walking.  The  most  convenient  position 
for  this  purpose  is  that  in  which  the  leg  is  not  quite  extended, 
but  very  slightly  bent  on  the  thigh.  It  sometimes  happens  that 
the  patella  becomes  ankylosed  to  the  femur,  while  the  tibia  and 
femur  are  still  movable  on  each  other.  This  partial  degree  of 
mobility  is  not  only  no  advantage,  but  it  is  a  very  serious  disad- 
vantage to  the  patient ;  and  here  the  use  of  the  splints  should  be 
persevered  in  until  the  femur  is  as  firmly  united  to  the  tibia  as  it 
is  to  the  patella. 

When  the  disease  affects  the  ankle,  the  joint  may  be  supported 
by  two  lateral  splints,  including  the  lower  part  of  the  leg  and  the 
sole  of  the  foot,  and  the  patient  may  be  allowed  to  walk,  with  the 
knee  supported  by  a  common  wooden  leg,  such  as  is  used  when 
amputation  has  taken  place  below  the  knee. 

Lateral  splints  may  also  be  applied  where  the  disease  is  in  the 
joints  of  the  tarsus.  But  where  it  has  its  seat  in  those  of  the 
metatarsus  with  the  toes,  or  of  the  toes  themselves,  a  leathern 
spUnt  should  be  moulded  to  the  entire  sole,  with  its  margins 
turned  over  the  inside  and  outside  of  the  foot     Over  this  a  large 

P3 


91-3 


DISEASEa   OF   THE   JOINTS- 


clotli  hootj  made  to  lace  in  front,  may  be  wom^  and  the  paiienbj 
may  then  walk  about  as  usual  without  any  injuiy  to  the  diseaae^ll 
joint^i 

ITie  shoulder  is  not  very  commonly  affected  with  the  disease : 
when  it  is  so  the  arm  should  be  fixed  to  the  side  by  a  strap  parsing 
round  the  chest  and  fastened  by  a  buckle,  the  forearm  being 
supported  by  a  light  leathern  boat  suspended  from  the  neck.  In 
some  cases  also  the  shoulder  may  be  protected  by  a  leathern 
splint  neatly  moulded  to  its  shape  and  fixed  by  a  strap  and  buckle 
below  the  opposite  axilla. 

The  diseased  elbow  is  best  supported  by  two  lateral  spHnts;  as 
the  wrist  is  by  a  splint  adapted  to  its  palmar  Biu-f;ice,  extending 
upwards  t^  within  a  short  distance  of  the  elbow,  and  downwards 
to  the  tips  of  the  fingevB^  and  doubled  at  its  margins  over  the 
Bides  of  the  hand  and  forearm.  At  first  it  is  important  that  the 
motion,  even  of  the  fingers,  should  be  prevented ;  but  after  some 
time  a  greater  latitude  may  be  allowed  in  this  respect,  aad  the 
eplint  may  be  shortened  so  as  not  to  extend  beyond  the  palm  of 
the  hand. 

Splints  are  equally  adapted  to  the  smaller  as  they  are  to  the 
larger  articulations ;  and  there  is  no  part  of  the  body  in  which  the 
excellent  effects  of  t\m  simple  mode  of  treatment  are  more  manifest 
than  in  the  thumb  and  fingers.  Much,  howeverj  in  these  eases 
will  depend  on  the  mode  in  which  the  splint  is  applied-  It  is  not 
sufficient,  mefely,  that  the  spUnt  should  support  the  finger  which 
is  the  actual  seat  of  the  disease,  and  in  many  instances  it  is  ad* 
visable  that  it  should  be  constructed  so  as  io  support  the  entire 
hand. 

Among  the  labouring  portion  of  the  population,  and  in  hospital- 
practice,  the  scrofulous  disease  of  the  joints  always  presents  itself 
under  unfavourable  circumstances.  The  early  symptoms  by  which 
it  is  indicated  are  almost  invariably  overlooked,  and  surgical 
advice  is  seldom  obtained  until  the  disease  has  made  considerable 
progress.  When,  at  last,  tlie  patient  is  admitted  into  an  hospital, 
the  affected  joint  is  in  such  a  state  that  some  long  period  of  time^ 
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probably  two  or  three  years,  may  be  required,  even  with  the  most 
careful  management,  for  its  cure.  In  the  first  instance,  from  the 
more  complete  repose  and  the  better  diet  which  the  hospital 
affords,  a  manifest  improvement  takes  place.  But  after  the 
lapse  of  a  few  months  the  general  health  begins  to  suffer  from  the 
air  of  the  hospital.  The  patient  is  then  sent  back  to  his  own 
home,  where  he  can  neither  have  the  proper  attention  nor  par- 
take of  the  generous  diet  which  his  case  demands.  The  disease 
in  consequence  proceeds  to  its  most  advanced  stage  ;  and  when  for 
the  second  or,  perhaps,  for  the  third  time  he  is  admitted  into  the 
hospital,  it  prol>ably  is  for  no  other  purpose  than  that  of  having 
the  limb  removed  by  amputation. 

Among  the  more  affluent  classes  of  society,  and  in  private 
practice,  the  results  are  very  different  from  those  which  have  been 
just  stated.  Here  it  is  the  fault  of  the  parents  if  the  disease  is 
not  attended  to  in  the  first  instance ;  and  this  being  the  case  its 
progress  may,  by  proper  treatment,  be  almost  always  stopped, 
unless  there  is  some  more  than  usually  unsound  state  of  con- 
stitution. Even  where  there  is .  extensive  ulceration  of  the  ar- 
ticular surfaces,  and  abscess  communicating  with  the  joint,  in  a 
patient  under  ten  or  twelve  years  of  age,  the  limb  may,  in  the 
great  majority  of  instances,  be  ultimately  preserved.  The  prin- 
cipal exceptions  to  this  rule  are  those  cases  in  which  the  disease 
has  its  seat  in  the  tarsal  joints.  But  for  the  attainment  of  a  cure, 
in  addition  to  skill  and  attention  On  the  part  of  the  surgeon, 
there  is  required  a  large  stock  of  patience  and  self-discipline  on 
that  of  the  patient  and  his  friends.  It  is  no  small  proportion  of 
those  who  are  born  to  the  enjoyment  of  ease  and  affluence  who 
expect  such  an  exemption  from  the  evils  of  life  as  does  not  belong 
to  human  nature.  Such  persons,  in  cases  of  this  as  well  as  of 
most  other  chronic  diseases,  are  too  often  not  content  to  await 
the  good  which  may  gradually  be  obtained  from  a  long  perseverance 
in  the  use  of  some  simple  but  efficient  remedies.  They  pass  from 
the  hands  of  one  empiric  to  those  of  another;  listen  to,  and  be- 
lieve, any  promises  which  are  made  to  them ;  and  at  last,  when  it 
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is  too  late,  discover  that  they  have  been  in  an  error,  and  that,  in 
thdr  anxiety  to  obtain  a  speedy  cure,  they  have  lost  the  chance 
of  that  ultimate  one  which  they  might  have  obtained  otherwise. 


As  the  scrofulous  condition  of  the  bones  is  in  these  caaes  antece- 
dent to  the  manifestation  of  the  disease  in  the  joints  so  the  apparent 
cure  of  the  latter  does  not  justify  the  conclusion  that  the  bones 
tbemselres  are  restored  to  a  healthy  state ;  and  for  a  long  time 
afterwards  it  will  be  necevSgary  that  great  attention  should  be  paid  to 
the  patient*8  mode  of  life,  and  that  he  should  persevere  in  the  use 
of  the  remedies  mentioned  formerly^  especially  of  preparations  of 
iron.  Without  these  precautions  there  is  always  a  risk  of  the 
disease  showing  itself  again,  either  in  the  joint  originally 
affected,  or  in  some  other;  and  it  maybe  observed  that  the 
eame  care  which  tends  to  preserve  the  joint  may  prevent  the 
scrofulous  disposition  from  manifesting  itself  in  other  and  more 
important  parts  of  the  sygtem. 

It  has  been  already  stated  that  where  the  disease  has  not  gone 
so  far  as  to  terminate  in  suppuration  the  patient  may  recover 
with  an  useful  and  movable  joint,  and  that  this  may  happen  even 
when  a  considerable  portion  of  the  cartilage  has  disappeared; 
otherwise  there  is  no  recovery  except  with  ankylosis.  The 
ankylosis  is  at  first  only  by  soft  substance — at  last  there  ia 
perfect  bony  union  ;  so  that  when  a  section  of  the  bone  compoainjj 
the  joint  is  made,  the  cancellous  structure  of  the  one  bone  ia 
plainly  seen  to  be  continuous  with  that  of  the  other-  But  (in  con- 
sequence, probably  J  of  the  peculiar  state  in  which  the  bones  are) 
there  ia  reason  t>o  believe  that  a  very  long  period  of  time  usually 
elapses  before  tliis  ultimate  change  is  complete*  and  until  it  is 
BOf  all  rough  usage  of  the  limb  should  be  carefully  avoided,  and, 
in  the  lower  limb  especially^  It  will  be  prudent  to  keep  the  joint 
flupported  by  something  more  than  a  common  bandage. 

It  seems  scarcely  necessary,  after  the  observations  which  have 
been  already  made  incidentally,  to  add  that  where  the  organ isa- 
ttoa  of  the  joint  ii  completely  destroyed^  and  the  patient's  general 
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health  is  failing,  not  from  any  concurrent  disease  of  the  vital  organs, 
but  from  the  disease  in  the  joint  itself^  the  only  course  to  be  pur- 
sued is  the  removal  of  the  limb  by  amputation.  But  a  question 
as  to  the  expediency  of  an  operation  may  arise  under  other  circum- 
stances. The  patient  has  hitherto  not  suffered  as  to  his  general 
health,  or  has  suffered  only  in  a  slight  degree.  The  condition  of 
the  diseased  joint  is  such  that  ultimate  recovery  is  very  doubtful, 
and  it  is  certain  that  no  better  cure  is  to  be  expected  than  that  by 
means  of  ankylosis,  and  even  this  cannot  be  looked  for  except  after 
the  lapse  of  a  considerable  time.  Is  the  chance  of  the  ultimate 
preservation  of  an  imperfect  limb  sufficient  to  repay  the  patient 
for  all  the  trouble  and  pain  and  anxiety  which  he  must  undergo 
in  order  that  this  object  should  be  attained  ?  Undoubtedly  it  is 
not,  particularly  with  persons  belonging  to  the  lower  classes  of 
society,  who  have  to  support  themselves  by  their  bodily  labour. 
There  are,  however,  some  other  points  to  be  taken  into  consider- 
ation, and  altogether  it  is  not  so  easy  to  determine  respecting  the 
propriety  of  an  operation  as  on  the  first  view  of  the  subject  it 
may  appear  to  be. 

A  girl  was  admitted  into  St^  George's  Hospital,  who  laboured 
under  this  disease  in  the  bones  and  joints  of  the  tarsus.  Her  foot 
was  amputated  by  Mr.  Griffiths.  In  about  three  weeks  the  stiunp 
was  perfectly  healed ;  but  now  she  was  seized  with  symptoms  which 
indicated  an  affection  of  the  mesenteric  glands,  which  had  not 
shown  itself  previously,  and  she  died.  On  dissection  numerous 
glands  of  the  mesentery  were  found  enlarged,  and  containing  a 
cheesy  matter.  Another  girl,  whose  arm  I  amputated  on  account 
of  a  scrofulous  disease  of  the  elbow,  became  affected  in  the  same 
manner  immediately  after  the  stump  was  healed.  She  also  died, 
and  similar  appearances  presented  themselves  on  dissection.  A 
man,  whose  leg  was  amputated  on  account  of  a  scrofulous  disease 
of  the  tarsus,  in  a  short  time  after  the  operation  began  to  experi- 
ence symptoms  which  indicated  the  incipient  state  of  pulmonary 
disease,  and  soon  afterwards  the  other  foot  became  affected  in  the 
same  manner  as  the  first.     These  are  a  few  of  many  cases  which 
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miglit  be  adduced,  as  leading  to  this  coDcltiBion — ^that  the  occur- 
i«iloa  of  this  scrofulous  diBease,  in  a  particular  joints  may  be  the 
itKMUis  of  preventing  the  scrofulous  disposition  from  showing  itself 
in  iome  other  organ^  and  that  if  the  affected  joint  be  removed 
ly  m.  operation,  there  is  more  danger  of  disease  breaking  out 
flisevhere  than  there  would  have  been  if  the  operation  had  not 
been  resorted  to. 

But  we  may  refer  to  another  order  of  facts  as  showing  that 
there  are  occasions  in  which  the  amputation  of  a  ecroftilous  joint, 
initead  of  rendering  other  organs  more  liable  to  the  same  disease, 
may  actually  produce  the  opposite  effect  of  preserving  them  from 
it  It  is  to  be  observed  that  this  disease  of  a  joint  is  very  rarely 
more  than  the  remote  cause  of  death,  aiid  that  where  the  result  is 
fatal,  it  almoet  iuvariably  happens  in  the  following  manner-  The 
patient  is  exhausted  by  hectic  fever,  and,  in  this  state  of  debility, 
disease  takes  place  in  the  mesentery  or  lungs,  or  not  unfrequently 
in  both  these  parts  at  the  same  time,  and  it  is  this  visceral  affection 
which  immediately  precedes  dissolution.  It  is  evident,  then,  that 
in  many  cases  there  is  a  period  of  time  at  which  the  amputation 
of  the  limb  may  be  the  means  of  preventing  the  establishment  of 
a  secondary  disease.  Nor  is  this  all.  Visceral  disease,  which  was 
previously  in  a  ^tate  of  inactivity,  may  asBume  a  new  form^  and 
begin  to  make  a  rapid  progress,  under  the  depressing  influence  oi 
the  disease  of  the  joint ;  and  amputation,  under  these  circimi- 
fitances,  may  he  the  means  of  preserving  the  patient,  if  not  alto- 
gether, at  least  for  a  considerable  time,  perhaps  for  several  years, 
A  young  woman  was  admitted  into  the  hospital  labouring  under  a 
scrofulous  affection  of  the  ankle.  It  was  of  long  standing,  and 
there  were  abj? cesses  communicating  with  extensive  surfaces  of 
c^ous  bone*  It  was  evident  that  there  was  no  chance  of  cure 
for  the  disease  in  the  joint.  Nevertheless  I  did  not  think  it  right 
to  propose  to  the  patient  that  she  should  submit  to  the  loss  of  the 
limb^  tm  she  had  a  troublesome  cough,  with  a  purulent  expectoration, 
and  other  marks  of  affection  of  the  lungs.  She,  however,  on 
account  of  the  pain  which  she  suffered,  earnestly  implored  that 
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the  ankle  might  be  removed ;  and,  not  very  willingly,  I  performed 
the  operation.  The  stump  healed  readily.  The  pulmonary  symp- 
toms almost  immediately  subsided;  and  when  I  last  heard  of  her, 
four  or  five  years  after  the  operation,  she  continued  alive  and 
well.* 

It  is  evident,  from  these  statements,  that  the  question  concerning 
amputation  is,  in  many  instances,  one  of  a  complicated  nature, 
requiring  the  exercise  of  no  small  degree  of  judgment  and  dis- 
crimination on  the  part  of  the  surgeon,  and  not  to  be  determined, 
except  after  a  minute  investigation  of  the  whole  case,  with  respect 
to  the  disease  in  the  joint  itself,  and  also  in  whatever  relates  to 
the  state  of  the  general  health  at  the  time,  and  that  of  the  consti- 
tution previously, 

*  In  a  former  edition^  I  gave  another  account  of  the  termination  of  this  case 
which  I  have  since  foimd  to  be  erroneous. 
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CHAPTER   V. 

ON  ULCEBATION  OP  THE  ARTICULAR  CARTILAGES. 

Section  I. 
Pathological  Obaervaiions. 

In  the  preceding  chapters  I  have  been  content  to  assume  it  as  a 
fact  that  the  articular  cartilages  are  liable  to  undergo  changes 
corresponding  to  those  which  are  the  result  of  ulceration  in  other 
parts  of  the  body,  reserving  the  further  consideration  of  this 
interesting  subject  for  the  present  chapter,  in  which  I  propose  to 
treat  of  ulceration  of  the  cartilages  occurring  as  a  primary 
disease. 


If  a  section  be  made  of  the  articular  cartilages  in  a  growing 
child,  canals  or  sinuses  may  be  distinctly  perceived  in  them  con- 
taining red  blood.  These  are  not  constructed  with  the  distinct 
tunics  of  ordinary  blood-vessels,  nor  is  there  any  appearance  of 
minute  ramifications  of  vessels  pervading  the  cartilage  generally. 
Still  it  would  be  unreasonable  to  doubt  that  they  are  intended  to 
convey  blood  into  the  structures  for  the  purpose  of  nutrition  and 
gfrowth. 

But  after  the  period  of  growth  is  concluded,  no  blood-vessels  can 
be  detected  in  healthy  cartilages  even  on  microscopic  examination ; 
and  as  modem  researches  in  anatomy  liave  shown  that  not  only 
nutrition,  but  absorption,  and  various  changes  of  structure  may 
take  place  in  the  living  body,  independently  of  any  distinct  vascular 
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apparatus,  we  are  justified  in  tlie  conclusion  that^  under  the  cir- 
eumstances  which  have  been  just  mentioned,  no  such  apparatus 
exists,* 

In  cases  of  disease^  however,  I  cannot  doubt  that  I  have  mys*^lf 
seen  blood-vessels  extending  from  the  surface  of  the  bone  into  the 
substance  of  the  adjoining  cartilage.  But  examples  of  this  are 
recorded  in  the  preceding  chapter.  Mr,  Mayo  has  described  a 
similar  appearance  ;t  and  the  late  Mr.  Liaton  has  published  a 
drawing  of  such  vessels^  filled  with  injection,  as  they  appeared 
in  the  field  of  the  microscope.J  The  latter  gentleman  was  kind 
enough  to  sliow  me  the  preparation  from  which  tlie  drawing  was 
takeu,  and  it  certaiuly  seemed  to  me  that  there  was  no  doubt  that 
the  parts  were  as  they  were  represented  by  him  to  be.  In  saying 
this,  however,  I  do  not  mean  to  affirm  (nor  did  Mr*  Liston,  as  I 
apprehend,  mean  to  affirm),  that  blood-vessels  extend  into  the 
articular  cartilage  of  the  adult  when  actually  in  a  healthy  state- 
It  isj  at  all  events,  higbly  probable  that  some  change  in  its 
molecular  structure  has  always  taken  place  before  blood-vessels 
are  generated  in  it;  and  in  this  there  is  nothing  more  remarkable 
than  there  is  in  the  formation  of  vessels  in  extravasated  lymph. 

Interesting  as  these  observations  may  be^  as  to  the  vascularity 
or  non-vascularity  of  cartils^es,  and  the  mode  in  which  the  clianges 
which  they  undergo  in  health  and  disease  are  produced,  and  im- 
portant as  the  researches  in  minute  anat-omy  conducted  by  means 
of  the  microscope  may  ultimately  prove  to  be,  it  must  be  acknow- 


•  Mr.  Toynb^e  was^  I  iH^Heve^  the  first  to  draw  attention  to  the  non -vascularity 
of  oartilagep  in  a  paper  in  the  Phi lofiap hied  Transftctinnfl  for  1841,  entitled^ 
'  Researchea  tendiD^  to  prove  the  Non-VAflcuJarity  and  the  Peculiar  Mode  of 
Organisation  and  Nutrition  of  certaiD  Animal  Tis#ues/--Ct  H. 

t  Medico- Chirurgical  TranBactious,  toL  xis.  p.  49.  Mr,  Liston,  indeed,  tiai 
stated  that  the  preparationa  referred  to  by  Mr.  Mayo  exhibit  nothing-  Batisfactory 
on  the  subject  But  it  ia  to  be  borne  in  mind  that  Mr.  Mayo'a  obserrotiona  were 
made  on  the  recent  aubject,  and  that  it  i&  difficult  to  supfKJse  so  accurate  an  ana- 
toinifit  to  hare  been  deceived  in  so  plain  a  matter;  while  it  is  highly  probable 
that  appearnnces  which  were  quite  dbtinct  while  the  partawere  in  a  recent  atate 
would  be  rendered  obscure  hy  long  immeTaion  in  spirita, 

}  Medico-Chimrgical  Tranaactlong,  voL  itxiii. 
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M^ped  thwX  the  time  lias  not  jet  arrived  at  wliicli  the  results  can 
b#  i]»|llied|  with  much  advantage  to  the  mlvaneement  of  practical 
fttugerj*  In  whatever  way  it  may  be  accorapli«liedj  whether  by 
tht  development  and  de^truetion  of  celK  or  by  means  of  capillary 
vossi^k,  or  partly  by  one  and  partly  by  tlie  other,  there  is  no 
doubt  tliat  cartilages  are  nourished  and  grow,  and  undergo  changes 
of  orgnnisation,  and  that  they  are  absorbed,  and  die,  and  exfoliate^ 
T<*ry  much  in  the  same  way  as  part^  which  are  distinctly  vascukir. 
And,  after  all  that  can  be  said  on  the  subject,  the  difference  in 
the-^e  respects  between  cartilages  and  the  other  animal  structures  is 
probahly  more  apparent  than  real.  There  can  be  no  more  doubt 
that  the  former  derive  new  materials  in  some  manner  from  the 
Tessek  of  the  bone  to  which  they  are  attached^  and  that  their  old 
materials  pass  into  the  general  circulation  through  the  same  cbannel, 
than  that  the  imtas  somehow  derives  its  nourishment  from  the 
maternal  portion  of  the  placenta,  Nor  should  we  lose  sight  of 
this  condderatioUj  that  even  in  these  organs  which  are  endowed 
with  the  highest  degree  of  vascularity,  it  cannot  be  supposed  that 
every  change  which  takes  place  is  by  the  distinct  agency  of  blood- 
vessels. The  latter  supply  the  new  materials,  but  they  cannot 
occupy  every  point  of  space ;  and  there  must  be  intervals  betwet^n 
them  in  which  it  is  probable  that  molecular  changes  are  taking 
placej  corresponding  to  those  which  occur  in  what  are  called 
eJEtra-vascuIar  organs* 

^H  In  the  museum  of  St.  George's  Hospital  there  is  a  preparation 

^^  exhibiting  the  patella  with  its  cartilage  in  a  state  of  hypertrophy, 

I  that  is  considerably  increased  in  thickness^  though  still  retaining, 

I  apparently^  its  natural  structure.     Unfortunately,  the  particulars 

^m  of  the  case  are  not  recorded,  further  than  that  it  was  taken  from  a 

^^  patient  who  had  suffered  from  inflammation  of  the  tibia, 

I  The  degeneration  of  the    articular  cartilages  into  a  fibroui* 

I  structure,  the  fibres  being  attached  to  the  bone  at  one  extremity, 
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freijuent  occurrence,  especially  in  advanced  life.  It  often  precedes 
other  changes,  as  will  be  explained  hereafter. 

A  wasting  or  total  absorption  of' the  articular  cartilages  may 
occur  under  a  variety  of  circumstances.  It  may  arise  from  mere 
want  of  use,  under  the  influence  of  the  same  law  as  that  to  which 
we  refer  the  wasting  of  a  paralysed  muscle.  I  was  consulted 
respecting  a  young  lady  who  had  laboured  under  a  caries  of  the 
dorsal  vertebrae,  with  angular  curvature  of  the  spine.  She  seemed 
to  have  recovered  of  tliis  complaint  under  the  care  of  an 
eminent  surgeon ;  but  nevertheless  she  had  (of  her  own  accord 
and  contrary  to  the  wishes  of  her  surgical  attendant)  remained  in 
the  recumbent  posture  for  more  than  six  years.  I  strongly  advised 
her  to  begin  to  sit  up,  and  then  to  stand  and  walk,  and  try  to 
exercise  her  limbs.  How  it  happened  I  know  not,  but  she  was 
taken  into  the  country,  and  my  advice  was  not  followed.  Some 
years  afterwards  I  was  again  consulted,  and  now  I  foimd  that  there 
was  not  a  single  joint  of  the  lower  extremities  which  was  not 
completely  ankylosed.  Every  attempt  to  restore  their  mobility 
entirely  failed,  and  it  was  impossible  to  doubt  that  the  cartilages 
had  entirely  disappeared,  and  that  the  bones  were  connected  by 
complete  bony  union.  I  conclude  that,  in  such  a  case,  the  carti- 
lages, in  the  first  instance,  became  adherent,  and  then  were 
gradually  removed.  In  a  case  of  ankylosis  of  the  hip-joint  which 
I  had  the  opportunity  of  examining  after  death,  but  with  the 
previous  history  of  which  I  was  imacquainted,  this  kind  of  ankylosis 
seemed  to  be  in  progress,  there  being  a  very  thin  layer  of  cartilage 
still  perceptible,  to  which  the  surface  of  the  acetabulum  and  that 
of  the  head  of  the  femur  were  firmly  united. 

In  a  patient  who  died  in  St,  George's  Hospital,  and  in  whom 
there  had  been  a  large  abscess  in  the  forearm,  although  that 
abscess  had  no  communication  with  the  wrist,  I  found  a  large 
portion  of  the  cartilages  of  that  joint  to  have  become  absorbed, 
the  exposed  surfaces  of  bone  presenting  very  much  the  same 
appearance  as  if  the  cartilage  liad  been  removed  by  maceration. 
Two  other  cases  similar  to  this  have  come  under  my  observation. 
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there  being  in  neither  of  them  any  sign  of  inflammation^  nor  of 
other  disease  of  the  jolnt^  with  the  exception  of  the  aWorption  of 
the  cartilage^  I  conclude  that  in  such  cases  the  wasting  of  the 
cartilage  may  be  regarded  as  being  simply  the  result  of  defective 
nutrition,  which  was  itself  to  be  attributed  to  the  demand  made 
on  the  circulation  by  the  neighbouriDg  abscess. 

In  like  manner  I  have  found*  in  experiments  on  animals^  that 
tlie  ligature  of  the  femoral  artery  has  retarded  the  union  of  a 
fracture  of  the  tibia  for  several  days,  and  that  a  large  abscess 
accidentally  formed  among  the  muscles  of  the  thigh  prevented  it 
altogether,  I  have  in  my  possession  a  drai^^ing  of  the  astragalus 
of  a  patient  who  was  under  my  care  in  St.  George's  Hospital,  in 
which  this  wasting  of  the  cartilage  was  seen  in  different  stages  of 
its  progress.  On  one  of  the  surfaces,  although  there  is  no  part  in 
which  it  has  completely  disappeared,  the  cartilage  is  everywhere 
BO  thin  and  transparent,  that  the  colour  of  the  bone  may  be  seen 
distinctly  through  it* 

In  the  case  just  mentioned,  the  original  diaease  seemed  to  have 
been  a  chronic  inflammation  of  one  of  the  bones  of  the  tarsus,  not 
like  that  of  scrofulous  disease,  but  with  a  deposition  of  bonj 
matter  in  the  cancelli,  causing  their  textiue  to  be  harder^  and  not 
softer  than  naturah  In  that  disease  of  the  joints,  to  which  the 
name  of  rheumatic  gout  is  commonly  applied,  a  somewhat  similar 
wasting  of  the  cartilage  occurs.  I  shall  have  occasion  to  refer  to 
this  subject  again  hereafter. 

It  is  plain  that  the  wasting  of  the  cartilage  which  has  just  been 
described  is  a  process  different  from  that  of  ulceration.  But  I  do  not 
see  what  other  name  than  that  of  ulceration  can  properly  be  given 
to  the  process  by  which  the  cartilage  is  absorlved  under  some  other 
circumstances.  We  find  it  soft-ened  or  otherwise  altered  in  struc- 
turej  occasionally  with  vessels  carrying  red  blood  ramifying  in  it, 
then  gradually  disappearing,  oft^n  in  such  a  manner  as  to  present 
the  appearance  of  distinct  excavations  in  its  substance;  and  these 
changes  being  preceded  by,  and  attended  with,  distinct  signs  of 
inflammation,  and  immediately  followed  by  ulceration^  or  caries. 
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of  the  bone  where  the  surface  of  it  has  become  exposed,  with  suppu- 
ration, and  abscess  in  the  joint.* 

Ulceration  of  the  cartilage  may  begin  on  the  surface  by  which 
the  cartilage  is  in  contact  with  the  bone,  or  on  the  free  surface 
towards  the  articular  cavity ;  and  examples  of  both  these  forms  of 
the  disease  may  be  found  among  the  dissections  recorded  in  the 
preceding  chapters.  In  the  former  case  there  is  first  an  increased 
vascularity  of  the  surface  of  the  bone,  with  a  less  close  adhesion 
of  the  cartilage  to  it ;  so  that  the  two  may  easily  be  separated  from 
each  other.  Then,  in  most  instances,  the  cartilage  is  excavated 
in  spots  on  the  side  towards  the  bone,  the  space  thus  excavated 
being  occupied  by  a  highly  organised  lymph.  The  ulceration, 
penetrating  through  the  whole  thickness  of  the  cartilage,  is  at  last 
seen  on  the  inside  of  the  joint  as  a  very  small  opening,  which 
gradually  becomes  wider.  In  other  instances,  instead  of  such 
partial  excavations,  the  cartilage  to  a  considerable  extent  becomes 
gradually  thinner  and  thinner,  until  at  last  it  lies  like  a  mere 
membrane  on  the  carious  surface  of  the  bone  below,  and  then 
wholly  disappears. 

When  the  ulceration  begins  on  the  free  surface  of  the  cartilage, 
it  sometimes  is  at  its  extreme  border  where  the  synovial  membrane 
is  reflected  over  it,  or  close  to  the  attachment  of  the  internal  or 
round  ligament  in  the  hip,  or  of  the  crucial  ligaments  of  the  knee- 
joint.  But  the  ordinary  course  of  events  seems  to  be  the  formation 
of  sliallow  excavations,  which  afterwards  assume  the  appearance 
of  grooves  at  a  greater  or  less  distance  from  the  margin,  and 

*  On  the  subject  of  the  molecular  changes  in  the  articular  cartilages  which 
occur  in  connection  with  disease^  the  reader  may  consult  a  memoir  lately  pub- 
lished by  Dr.  Redfem. 

Mr.  Birkett,  in  the  Guy's  Hospital  Reports,  observes,  that  *  it  is  now  a  well- 
established  fact  that  there  is  no  such  morbid  process  as  ulceration  of  cartilage. 
.  .  .  .  The  destruction  of  this  tissue  depends  on  a  loss  of  nutrition  and  dis- 
integration, in  which  the  development  of  fat  plays  an  important  part.'  But  it 
may  be  a  question  whether  ulceration,  in  whatever  part  of  the  body  it  occurs, 
is  not  a  process  of  disentegration,  depending  on  a  want  of  nutrition.  Hence,  as 
Hunter  has  observed,  *  it  becomes  in  many  cases  a  substitute  for  mortification.' — 
Treatise  on  the  Blood,  &c.,  chap.  vi. 
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iEeqiiently  in  tlie  central  *paH5  of  ttie  cartilage,  far  removed  from 
iU  the  other  texturei  of  which  the  joint  is  composed.  These 
gWMPOs  afterwards  become  wider  and  deeper,  until  the  surface  of 
the  bone  is  exposed,  which  now  becomes  ulcerated  or  cariouE  also- 

The  appearances  which  have  just  been  described  are  sometimes 
met  with  in  cases  of  inflamed  synovial  membrane  haviug  those 
processeii  or  elongations  extending  into  the  cavity  of  the  joints 
which  have  been  formerly  described-  My  friend  the  late  Mr. 
Aston  Key,  in  an  interesting  paper  published  in  the  *  Medico- 
Chirurgical  Transactions/  has  recorded  the  history  of  a  case  of 
this  kind,  in  which  the  processes  of  the  synovial  membrane  were 
§0&n  lying  in  contact  with  the  ulcerated  surfaces ;  and  from  this 
and  some  other  cir  cum  stances,  he  has  been  led  to  infer  that  this 
kind  of  absorption  of  the  cartilage  is  to  be  attributed,  not  to  any 
change  originating  in  the  cartilage  itself,  but  to  the  action  of  the 
vessels  of  the  synovial  membrane ;  and,  further,  that  when  inflam- 
mation of  the  last-mentioned  structure  is  followed  by  ulceration 
of  the  cartilage,  the  ulceration  ia  always  accomplished  in  the  same 
manner ;  the  vessels  of  the  cartilage  being,  in  fact,  unequal  to 
such  a  process  of  destruction. 

If  this  opinion  be  correct,  it  establishes  a  new  fact  in  pathology; 
aa  I  am  not  aware  that  there  is  any  instance  in  other  parts  of  the 
body  of  the  ulceration  or  absorption  of  one  living  texture  being 
fffected  by  the  action  of  the  vessels  of  another,  there  being  no 
continuity  of  substance  between  them.  I  cannot,  however,  admit 
that  the  facts  stated  by  Mr.  Aston  Key  j  ustify  the  conclusion  at 
which  he  arrived.  The  fact,  is  that  the  peculiar  mode  of  absorption 
of  the  articular  cartikiges  which  h  here  referred  to,  is  not  at  all 
confiued  to  those  cases  in  which  inflammation  of  the  synovial 
membrane  has  gone  so  far  as  to  produce  processes,  or  elongations 
of  its  substance,  projecting  into  the  articular  cavity.  It  may  be 
observed  equally  where  no  such  degeneiation  of  the  synovial 
membrane  has  taken  place,  and  even  where  the  synovial  membrane 
is  not  inflamed  at  all.  Ample  proofs  of  the  correctness  of  this 
statement  will  be  found  among  the  dissections  recorded  in  the 
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pTBceding  chapters,  and  in  those  of  which  I  shall  give  an  account 
hereafter ;  and  in  adducing  the  f^iUowing  cascj  I  am  led  to  do  so, 
not  because  guch  additional  evidence  is  required,  but  became  thu 
eYidence  which  it  affords,  is  in  itself  sufficient,  and  that  it  may 
therefore  prevent  my  having  occasion  to  refer  to  the  subject  again 
hereaften 


I 
I 
I 
I 


Case  XXXII. 

A  hojj  12  years  of  age-,  on  the  28th  of  June  1809,  fell  from  a 
height,  and  pitched  on  one  of  his  knees.  When  be  wm  brought 
to  the  hospital  be  was  fotmd  to  have  a  compound  fracture  of  the 
femun  For  some  days  he  appeared  to  go  on  well  j  but  aftei-ward* 
an  abscess  formed  in  the  tbigb  extending  as  high  as  the  nates ; 
and  he  sank  and  died  on  the  21st  of  July,  On  exatnining  the 
knee-joint  after  death,  the  cartilage  covering  the  condyles  of  the 
femur,  and  that  covering  the  head  of  the  tibiaj  were  found,  in  aome 
parts,  entirely  absorbed,  so  tliat  the  bone  was  exposed  j  while  in 
other  parts  it  was  absorbed  on  the  surface  towards  the  cavity  of 
the  joint,  the  layer  of  it  next  to  the  bone  ret^ning  its  natural 
adhesion,  and  apparently  its  natural  structurep  The  cartilage,  in 
these  partSj  was  formed  into  grooves,  having  an  appearance  as  if 
the  greater  portion  of  its  substance  had  been  removed  with  a 
chisel. 

There  was  no  purulent  nor  other  effusion  into  the  cavity  of  the 
joint;  and  in  ray  written  notes  of  the  case,  taken  at  the  time,  it  is 
not  mentioned  that  the  synovial  membrane  was  in  any  degree 
inflamed-  The  condyles  of  the  femur  belonging  to  this  case  are 
preserved  in  spirit  in  the  museum  of  St.  George's  Hospital,  and, 
on  examining  them,  I  find  that  throughout  nearly  the  whole  of  its 
circumference,  for  the  breadth  of  one-third  of  an  inch,  the  carti- 
lage remains  of  its  natural  thickness,  and  otherwise  unaltered ; 
while  in  the  centre  it  has  altogether  disappeared,  the  grooved 
appearance  being  observable  in  the  intermediate^  space. 

I  have  already  mentioned  the  occasional  degeneration  of  some 
portion  of  the  cartilages  of  a  joint  into  a  fibrous  structure.    Such 
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an  alteration  is  not  uncommon  in  advanced  life;  and  it  is  met 
with  occasionaHy  in  your^er  persons.  It  is  one  of  the  causes  to 
which  a  crackling  of  the  joints  (of  which  I  shall  have  to  speak 
hereafter)  is  to  be  attributed.  For  the  most  part  it  leads  to  no 
further  change  ^  but  in  Bome  instances  it  is  the  antecedent  of 
ulceration,  the  cartilage  bein^  destroyed,  to  a  greater  or  less 
extent,  and  the  bone  itself  being  rendered  carious* 

Case  XXXIIL  ~ 

In  examining  a  body  brought  into  the  dissecting  room  in 
Windmill  Street,  I  found  the  cartilage  in  a  diseased  state  in  the 
joints  of  both  hips,  of  one  of  the  knees,  and  of  both  elbows^  In 
some  spots  the  cartilages  of  these  joints  were  altogether  destroyed 
by  ulceration,  and  carious  surfaces  of  bone  were  exposed ;  in  others 
the  cartilage  was  not  completely  absorbed,  but  it  had  the  appear- 
ance of  fibres,  which  were  connected  at  one  extremity  to  the  bone, 
while  the  other  extremity  was  loose  towards  the  cavity  of  Uie 
joint,  and  having  no  lateral  connection  with  each  other.  The 
intervertebral  cartilages  conDecting  the  bodies  of  some  of  the  dorsal 
vertebrae  were  also  in  a  diseased  state.  They  retained  the  usual 
appearance  of  concentric  layers  towards  the  circumference ;  but 
in  the  centre^  instead  of  the  white  semi-fluid  substance  which  is 
met  with  under  ordinary  circumstances,  they  were  found  to  be  of 
a  brown  colour,  of  a  solid  and  somewhat  brittle  texture,  composed 
of  several  portions  having  a  very  slight  adhesion  to  each  other. 
The  ligaments,  the  synovial  membraneB,  and  the  bones  were  all 
in  a  natiu-al  state,  except  that  the  latter  were  in  some  instances 
carious,  in  consequence  of  the  absorption  of  the  cartihige,  the 
caries  being  unattended  by  the  formation  of  matter* 

In  several  cases,  of  which  an  account  will  be  given  hereafter^  a 
similar  appearance  of  the  articular  cartilage  was  observed  to  exist, 
in  connection  with  ulceration  of  the  cartilage  elsewhere,  caries  of 
the  bone,  and  suppuration  in  the  cavity  of  the  joint- 
In  the  preceding  chapters  I  have  given  examples  of  ulceration 
of  the  articular  cartilages  occurring  aa  the  consequence  of  disease 
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of  the  synovial  membrano,  and  also  in  connection  with  a  peculiar 
morbid  comlition  of  the  caucclloiis  stxticture  of  the  bunc  belonging 
to  what  is  termed  a  scrofulous  state  of  the  general  system.  In 
either  of  these  cases  the  primary  disease  may  exist  for  a  long  time 
before  the  secondary  disease  is  established.  But  there  are  other 
cases  in  which  this  order  of  things  is  reTersed^  in  which  the  ulcer* 
ation  of  the  cartilage  being  the  first  change  that  can  be  detected, 
may  be  itself  regarded  as  the  primary  disease. 

This  mode  of  expres^sion  is  at  any  rate  sufficiently  accurate  for 
all  practical  purposes,  though  it  may  not  be  always  strictly  and 
literally  correct.  3Ir,  Toynbee  has  shown  that  there  is  a  peculiar 
structure  of  the  plate  of  bone  to  which  an  articular  cartilage  is 
connected,  by  which  the  former  is  adapted  to  the  support  and 
nutrition  of  the  latt-er,  there  being  a  relation  between  them  corre- 
sponding to  that  which  exists  between  the  periosteum  and  the  bone 
which  it  envelopes*  As  it  may  be  a  question  whether  the  morbid 
action  which  produces  a  node  of  the  periosteum  begins  in  the 
bono  J  or  in  the  periosteum  itself;  or  whether  it  begins  sometimes 
in  the  one,  and  sometimes  in  the  other;  so  a  similar  question  may 
arise  as  to  the  origin  of  ulceration,  and  indeed  of  the  tjther  diseases 
of  the  articular  cartilages.  These,  and  the  plates  of  bone  to  which 
they  are  attached,  may  indeed  be  regarded  as  parts  of  the  same 
system  ;  and  it  is  more  than  probable  that  no  material  change  can 
take  place  in  the  one  without  the  other  being,  in  a  greater  or  less 
degree,  affected  by  it. 

Having  made  this  explanation,  I  proceed  to  give  an  accoimt  of 
some  cases  which  are  intended  to  illustrate  the  foregoing  obser- 
vations, and  will,  I  apprehend,  be  found  sufficiently  to  explain  the 
progress  of  the  disease  as  far  as  it  can  be  ascertained  by  dissectioUi 
In  thL?,  as  in  other  parts  of  this  investigation,  I  have  been  at  much 
pains  to  avail  myself  of  the  opportimitiea  which  accidentally 
occurred  of  examining  the  morbid  appearances  in  the  very  com- 
mencement of  the  disease,  being  satisfied  that  it  is  only  in  this  way 
that  a  just  knowledge  of  this  or  of  any  other  disease  can  be 
attained,  and  that  pathological  observations,  if  limited  to  those 
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eases  id  whicli  disease  has  run  its  course,  and  all  the  textures  of 
tlio  affected  organ  are  involved  in  one  common  destruction,  are  of 
compai'atively  little  value. 

Case  XXXIV. 

John  Cutmark,  44  years  of  age,  was  admitted  itito  St«.  GeoT|^ 
Ilospitali  on  the  29tb  of  September  18 13^  with  pains  in  the  lower 
limb  of  the  right  side^  extending  from  the  hip  to  the  knee,  and 
resembling^  the  pains  of  rheumatism.  He  attributed  these  symp- 
toms to  his  having  caught  cold  about  a  month  before  his  admission. 
He  laboured  also  under  a  complaint  of  his  bowels,  of  which  he 
died  on  the  4th  of  December.  On  dissection^  no  preternatural 
appearances  were  discovered  except  in  the  right  liip-  The  capsular 
ligament  and  synovial  membrane  were  in  a  natural  state.  The 
cartilage  covering  the  bead  of  the  femuTj  and  lining  the  acetabu- 
lum, had  been  destroyed  by  ulceration  for  about  one  half  of  their 
extent ;  and  wljerever  the  cartilage  had  been  destroyed,  an  ulcer- 
ated surface  of  bone  was  exposed.  The  round  ligament  was  readily 
torn,  in  consequence  of  ulceration  having  extended  to  it  at  the 
part  where  it  was  inserted  into  the  acetabulum-  The  bone^ 
possessed  their  natural  texture  and  hardness.  There  was  no  pus 
in  the  joint.  It  was  observed  that  the  ulcerated  surface  of  the 
acetabulum  corresponded  to  that  of  the  femur,  these  surfaces 
having  been  exactly  in  contact  in  the  position  in  which  the  patient 
had  remained  since  bis  admission  into  the  hospital. 

Case  XXXT, 

Phoibe  Harper,  24  years  of  age^  was  admitted  into  St  George's 
Hospital  on  the  29th  of  August  1 825. 

About  two  months  previous  to  her  admission,  she  had  been  seissed, 
while  employed  in  hay-making,  with  an  ejccrnciating  pain  in  the 
lower  Umb  of  the  left  side.  Tlie  pain  subsided  sufficiently  to  enable 
her  to  walk  home;  but  on  the  following  day  it  returned^  and  it  was 
now  referred  principally  to  the  groin.  Leeches,  blisters,  and 
other  remedies  were  employed,  but  the  pain  continued  very  severe. 
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At  the  time  of  her  being  admitted  into  the  hospital^  eho  wai 
unable  to  move  the  limb ;  the  foot  was  turned  outwards,  and  every 
attempt  to  press  the  bead  of  the  femur  against  the  surface  of  the 
acetabulum,  as  well  m  all  pressure  io  tbe  neighbourhood  of  the 
hip-joint^  occasioned  violent  paiuj  so  as  to  make  her  scream. 
The  whole  limb  was  of  a  higher  temperature  than  natural,  and 
the  pulse  beat  between  90  and  100  times  in  a  minute. 

Altogether  the  disturbance  of  the  constitution  was  greater  than 
might  have  been  expected  from  such  a  local  complaint, 

October  24th,  the  patient  died. 

On  dissection  it  was  found  that  no  effusion  either  of  serum, 
lymph,  or  pus  had  taken  place  into  the  cavity  of  the  hip.  The 
synovial  membrane  was  somewhat  more  vaacular  than  u&ua),  but 
the  increased  vascularity  seemed  scarcely  to  amount  to  inflamma- 
tion. The  cartilage  covering  the  head  of  the  femur  had  been 
destroyed  by  ulceration  for  more  than  half  its  extent,  the  ulcer- 
ation having  proceeded  so  far  as  to  expose  the  cancellous  structure 
of  the  bone.  The  remaining  portion  of  the  cartilage  covering  the 
head  of  the  femur  was  thinner  than  natural^  but  not  uniformly  so, 
the  change  being  greater  in  some  parts  than  in  others.  Every- 
where the  loss  of  substance  was  towards  the  cavity  of  the  joint, 
the  layer  of  it  next  the  bone,  where  any  cartilage  remained,  being 
unaltered,' 

The  cartilage  of  the  acetabulum  was  everywhere  destroyed^  and 
a  carious  surface  of  bone  was  exposed. 

There  were  no  remains  of  the  round  ligament* 

Tlie  synovial  membrane  on  one  part  of  the  neck  of  the  femur 
was  destroyed  by  ulceration,  and  here  also  a  carious  surface  of 
bone  was  exposed. 

The  bones  themselves  had  their  natural  texture  and  hardnesfl, 
not  diflering  from  healthy  bones  except  on  the  ulcerated  surfacesi 

Case  XXXVL 
Ellen  Davies,  18  years  of  age,  was  admitted  into  St.  George^** 
Hospital  on  the  2nd  of  September  1S37, 
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She  complained  of  great  paiti,  referred  to  one  Lip-joint.  The 
pain  was  aggravated  by  every  attempt  to  walk,  or  bend  the  thigh 
on  the  pel  vie,  and  when  pressure  was  made  on  the  joint  She 
was  tormented  by  painful  startings  of  the  limb  at  night,  and  wa^ 
pale  and  otherwise  of  a  delicate  appearance. 

She  eiaid  that  she  had  first  experienced  pain  in  the  hip  ahout  a 
year  and  a  half  ago  i  and  from  that  time  her  sufferings  bad  been 
gradually  inereasing.  There  was  no  perceptible  swelling.  An 
issne  was  made  with  cauistic  behind  the  great  trochanter,  and  she 
was  placed  on  an  invalid  bedstead, 

She  was  otherwise  in  ill  health,  and  died  about  a  month  after 
her  admission  into  the  hospital. 

On  disBection,  the  synovial  membrane  was  found  to  be  somewhat 
thickened,  but  it  bore  no  marks  of  inflammation.  Within  the 
jointj  globules  of  white  lymph  were  found  clustered  in  great 
numbers  round  the  neck  of  the  femun  There  were  no  traces  of 
the  round  hgament. 

The  cartilage  belonging  to  the  head  of  the  femur  had  been 
destroyed  by  ulceration  to  a  great  extent^  and  tliat  which  remained 
had  only  a  very  slight  adhesion  to  the  bone. 

The  cartilage  at  the  upper  border  of  the  acetabulum  had  been 
destroyed  by  ulceration  also.  At  this  part  the  head  of  the  femur 
rested  on  the  brini  of  the  acetabulum,  the  projection  of  the  latter 
being  received  into  a  groove  of  the  other  bone.  The  ulcerated 
Hurfacea  of  bone,  where  exposed  by  the  destruction  of  the  carti- 
higes,  were  highly  vascular. 


I  have  placed  the  three  foregoing  cases  first  in  order,  m  they 
exhibit  the  early  changes  which  the  disease  produces  with  little  or 
no  complications.  The  three  which  immediately  follow  are  of 
much  interest,  as  they  afford  examples  of  the  disease  in  its  early 
and  at  the  same  time  in  its  most  advanced  stage,  in  the  same 
individuah 


ULCERATION    OF   AIITJCUL.VK   CARTILAGES, 


231 


I 


Case  XXVIL 

Thomas  Herbert,  58  years  of  age,  was  admitted  into  St,  George^s 
Hospital  on  the  14th  of  September  1825< 

He  complained  of  pain  and  tenderness  of  the  left  knee.  The 
leg  was  bent  at  a  right  angle  with  the  thigh,  and  there  was  a 
severe  aggravation  of  the  pain  on  every  attempt  made  to  move  it. 
There  was  a  slight  swelling  of  the  joint,  not  arising  from  fluid  in 
its  cavity,  but  from  an  effusion  into  the  cellular  testure  external 
to  it. 

The  man  was  otherwise  in  ill  healtb,  and  his  memory  was 
impaired,  so  that  no  history  of  the  c^ise  could  be  procured. 

Borne  time  after  hi  a  admission  au  abscess  presented  itself  on  the 
outside  of  the  joint,  and  burst,  discharging  a  large  quantity  of  pus* 
It  now  became  a  question  whether  the  limb  should  not  be  removed 
by  amputatiorij  but  an  attack  of  erysipelas  prevented  the  operation. 
The  pationt  gradually  became  more  exhausted,  and  died  in  tlie 
beginning  of  December, 

On  dissection,  the  cartilage  of  the  patella  of  the  left  knee  was 
found  in  some  parts  destroyed,  so  as  to  expose  the  surface  of  the 
bone,  while  in  other  parts  it  had  lost  its  natural  structure^  and 
was  converted  into  a  fibrous  substance. 

The  cartilages  of  the  head  of  the  tibia  and  condyles  of  the  femur 
were  almost  everywhere  destroyed,  so  that  extensive  surfaces  of 
carious  bone  were  exposed. 

The  abscess  did  not  communicate  with  the  general  cavity  of  the 
joint,  but  was  limited  to  the  portion  of  it  formed  by  the  external 
condyle  of  the  femur  and  corresponding  part  of  the  tibia,  and  here 
the  cancellous  structure  of  the  bones  adjoining  tbe  ulcerated 
surfaces  was  of  a  dark  colour.  Everywhere  else  the  hones  belong- 
ing to  the  diseased  joint  retained  their  natural  texture  and 
hardness. 

In  the  right  knee,  which  had  not  been  supposed  to  be  diseased 
previously  to  the  patient's  death,  the  cartilage  of  the  patella  had 
in  some  parts  entirely  disappeared^  so  that  the  bone  was  exposed. 
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In  otlier  parts  it  bad  become  convei"ted  into  a  fibrous  substance, 
while  elsewhere  it  retained  its  natural  structure  and  appearance. 

The  cartilages  of  the  tibia  and  femur  of  the  right  knee  were 
somewhat  thinner  than  natural,  and  of  a  yellowish  white  colour, 
but  they  were  entire,  except  on  the  edge  of  one  of  the  condylca  of 
the  femtir,  where  the  cartilage  ^  as  in  a  state  of  incipient  ulcera- 
tion, the  surface  of  the  bone  being  exposed  and  of  a  red  colour^  in 
a  spot  about  one-third  of  an  inch  in  diameter. 

Case  XXXVHL 

David  Martin,  26  years  of  age,  was  admitt^  into  St*  George's 
Hospital  on  the  25th  of  July^  1810,  on  account  of  a  disease  in  his 
right  knee.  He  attributed  it  to  a  blow  which  be  had  received 
some  years  previous ;  but  be  said  that  the  symptoms  had  all  been 
much  aggravated  within  the  last  six  months.  At  the  time  of  his 
admission  into  the  hospital,  the  knee  had  the  appearance  of  being 
Bwollon;  but,  on  examination,  this  was  found  to  arise  from  the 
wasting  of  the  muscles,  rather  than  from  actual  enlargement.  Tlie 
leg  was  fixed,  or  nearly  so,  in  the  half-bent  position.  The  condyles 
of  the  femur  projected  beyond  the  liead  of  the  tibia.  He  com- 
plained of  pain,  which  was  particularly  severe  at  night.  An  issue 
was  made  with  caustic  on  each  side  of  the  patella ;  but  the  sjmip- 
toms  were  not  relieved,  and  an  abscess  burst  on  the  outside  of  the 
joint,  discharging  a  large  quantity  of  matter. 

Soon  after  his  admisgion,  he  experienced,  for  the  first  time," 
BBvere  pain  in  the  other  knee ;  but  this  was  imattended  by  swelling, 
or  any  alteration  in  the  form  of  the  joint,  and  ihe  leg  admitted  of 
complete  extension  an<l  flexion  on  the  thigh.  The  pain  continued, 
but  no  swelling  ever  took  place- 
In  the  beginning  of  September,  be  was  seized  with  an  accident 
attack  of  erysipelas.  Abscesses  formed  in  different  parts  of  the 
leg  and  thigh,  and  be  gradually  sank,  and  died  on  the  7th  of 
November- 

On  inspecting  the  body  the  right  leg  was  found  bent  so  as  to 
form  a  right  angle  with  the  thigh.     The  head  of  the  tibia  had 
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been  drawti  towards  the  ham  by  the  action  of  the  flexor  mueclei^i, 
BO  that  the  condyles  of  the  femur  were  unusually  protuberant. 
The  lateral  ligaments  were  in  a  natural  state.  There  were 
no  remains  of  the  crucial  ligaments,  or  semi-lunar  cartilages* 
The  cartilages  of  the  tibia,  femur,  and  patella  had  nearly 
disappeared-  The  bones  were  carious  on  their  exposed  surfaces, 
and  dark-coloured,  but  not  otherwise  diseased-  The  bynovial 
membrane  was  free  from  all  morbid  appearances,  except  at  the 
points  of  its  attachment  to  the  bones,  where,  in  a  few  places,  coagu- 
lated lymph  had  been  effused  on  its  surface. 

The  left  knee  externally  had  its  natural  appearance,  with  respect 
Ikoth  to  form  and  size.  The  leg  admitted  of  complete  flexion  and 
extension.  On  fhssection,  the  ligaments  and  synovial  membrane 
were  found  to  be  in  a  perfectly  healthy  state ;  but  about  one-tbird 
of  the  cartilaginous  surface  of  the  tibia  and  femur  had  been 
destroyed  by  ulceration, — having  taken  place  priucipallyj  but  not 
entirely,  near  the  circumference.  The  cartilage  of  the  patella 
and  the  semi-lunar  cartilages  were  entire  j  but  the  latter  in  some 
part^  w^ere  softer  than  naturah  The  bones  were  free  from  disease. 
There  wa«  no  purulent  nor  other  fluid  in  the  joint. 

Case  XXXIX 

A  girl,  7  years  of  age,  was  admitted  into  St»  George's  Hospital, 
in  May  1809,  on  account  of  a  complaint  in  the  left  hip.  She  bad 
pain  in  the  knee,  the  limb  was  shorter  than  natural,  and  the  nates 
were  wasted  and  flattened.  An  isbue  was  made  with  caustic 
behind  the  great  trochanter.  Soon  after  her  admission  an  abscess 
burst  near  the  crista  of  the  ilium-  The  disease  in  the  hip  appearerl 
to  be  considerably  relieved;  but,  on  the  1st  of  August,  she  died  of 
an  accidental  attack  of  erysipelas. 

On  inspecting  the  body,  the  glutei  muscles  of  the  left  side  were 
found  wasted,  and  of  a  dark  colour,  A  sinus  extended  from  the 
external  orifice  of  the  abscess  through  tlio  soft  parts,  and  com- 
municated with  the  hip-joint,  by  an  ulcerated  opening  in  the 
maxgin  of  the  acetabulum. 
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There  were  no  remains  of  cartilage  on  the  surface  of  the 
acetabulum,  the  exposed  bone  was  in  a  carious  state,  and  of  a  dark 
colour,  and  the  ca¥itj  of  the  acetabulum  was  rendered  deeper  and 
wider  than  natural*  The  greater  part  of  the  cartilage  was  de- 
stroyed on  the  head  of  the  femur,  and  the  small  poi-tiou  of  it  winch 
remained  was  readily  separated  from  the  bone ;  a  circumstance 
which  is  often  met  with,  where  cartilage  is  undergoing  the  process 
of  ulceration. 

The  capsular  ligament  was  somewhat  thicker  tiian  under  natural 
circumstances^  and  more  closely  connected  with  the  surrounding 
parts.    There  were  no  remains  of  the  round  ligament- 

In  the  anterior  part  of  the  joint,  a  quantity  of  organised  soft 
suhstancej  resembling  that  of  adhesions,  was  iEterposed  between 
the  head  of  the  femiur  and  the  acetabulum,  and  behind  this  was  a 
collection  of  dark-coloiu'ed  pus.  From  these  two  causes  the  head 
of  the  femur  had  been  protruded  from  its  proper  situatioD,  being 
afterwards  drawn  upwards  by  the  action  of  the  muscles,  so  tliat  it 
was  lodged  on  the  dorsum  of  the  ilium  above  the  bony  margin  of 
the  acetabulum.  The  synovial  membrane  was  of  a  dark  coloiar, 
but  not  otherwise  diseased. 

On  examining  the  hip  of  the  opposite  side,  I  foimd  the  soft 
parts  external  to  it,  the  capsular  ligament,  synovial  membrane,  and 
fatty  substance  of  the  joint,  having  no  appearance  of  disease.  The 
cavity  of  the  joint  cont-ained  about  a  drachm  of  dark-coloured  pus. 

The  cartilage  was  absorbed  from  about  one-third  of  the  sturface 
of  the  acetabulum.  The  exposed  bone  in  most  parts  presented  an 
uniform  compact  surface,  but  in  two  places  it  was  in  a  state  of 
superficial  caries.  In  some  parts  of  the  head  of  the  femur,  the 
cartilage  had  a  fibrous  appearance,  similar  to  what  has  been 
already  described ;  in  other  parts  it  was  entirely  absorbed,  and  a 
carious  surface  of  bone  was  exposed,  and  elsewhere  it  was  in  a 
natural  state.  Tlie  round  ligament  was  ruptured  by  a  very  slight 
degree  of  force,  which  seemed  to  arise  from  the  cartilage  having 
been  destroyed  near  its  insertion  into  the  acetabulum. 

The  bones  in  the  neighbourhood  of  the  carious  surfaces  of  the 
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left  hip  were  of  a  darker  colour  than  usual  i  but  no  such  appear- 
ance was  observed  in  tbe  bouej  of  the  other  hip,  whicli  were  in  all 
respects  in  a  healthy  state. 
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It  would  be  impossible^  merely  from  the  appearance  observed 
in  a  particular  case,  in  which,  either  from  neglect  or  from  the 
insufficiency  of  the  remediea  employed,  the  disease  had  been 
allowed  to  proceed  to  its  advanced  stage,  to  presume  what  that 
disease  has  been  in  its  origin,  or  what  had  been  the  tissue  primarily 
affected-  In  cases  such  as  those  which  I  have  just  described,  in 
which  the  opportunity  of  examining  the  morbid  appearances 
occurred  at  an  early  period  of  the  disease,  no  such  difficulty  exists ; 
and  with  the  knowledge  which  they  afford,  I  do  not  hesitate  to 
offer  those  which  follow,  as  affording  a  further  illustration  of  the 
destructive  effects  which  the  disease  may  ultimately  produce  in 
three  of  tbe  principal  articulations. 

Cai^  XL, 


Jane  Bannister,  40  years  of  age,  was  admitted  into  St,  George's 
Hospital  in  Septembt;r  1810,  on  account  of  a  dist^ase  in  tbe  right 
foot     She  gave  tbe  following  account  of  her  case : — 

In  the  September  of  the  preceding  ye^  she  wrenched  her 
insteps  and  soon  afterwards  experienced  violent  pain  in  the  part, 
so  that  she  was  unable  to  stand  on  that  foot,  and  her  rest  was 
much  disturbed  at  night.  The  pain  continued  ?eiy  severe^  and, 
at  the  end  of  four  months,  she  observed,  for  the  first  time,  a  slight 
swelling  on  the  inside  of  the  foot.  This  was  occasioned  by  au 
abscess,  which  was  opened  by  her  medical  attendant  in  the  April 
following. 

At  the  time  of  her  admission  into  the  hospital,  the  whole  foot 
was  swollen,  and  she  complained  of  violent  pain  in  it.  Tbe  abscess 
^  continued  open,  discharging  a  small  quantity  of  pus.  On  in- 
H  troducing  a  probe  into  the  orifice,  an  exposed  surface  of  bone  was 
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Illli,    dMWil  appUcatloiifi  ba^iQg  been  made  without  benefit,  the 
liy  iMii  aniiutftted  oq  the  25th  of  February  IBl  1. 

On  «aaiiiiiiig  the  amputated  foot,  the  cartilage  of  the  joint 
kmoed  hj  the  astragalus  and  ob  naviculare  were  found  destroyed 
1^  ttlceriitioo^  and  a  portioB  of  the  astragalua  was  dead*  and 
wadergoing  the  process  of  exfoliatioD,  The  cartilages  of  the 
jaiuta  formed  by  the  cuneiform  booes  with  each  other,  with  the 
OS  navictilarej  and  with  the  metatarsal  bones,  were  in  like  manner 
destroyed,  and  the  exposed  surfacjea  of  bone  were  carious.  The 
abscess  communicated  with  the  carious  joints.  The  ligaments 
and  synovial  membrane  were  in  a  natural  state,  except  in  a  few 
spots,  where  they  had  been  destroyed  by  the  abscess.  The  bones 
possessed  their  natural  texture  and  hardness.  The  cellular  mem- 
brane of  the  foot  contained  coagulated  lymph  and  serum. 

Case  XLI. 

William  Bridges,  21  years  of  age,  was  admitted  into  St* 
George's  Hospital  on  the  28th  of  November  1810»  He  gave  the 
following  account  of  his  case : — 

About  the  middle  of  the  May  preceding,  he  first  experienced  a 
pain  in  the  right  knee,  wliicli  was  aggravated  by  walking.  At  the 
end  of  a  month,  the  pain  became  so  severe,  that  he  wag  under  the 
necessity  of  being  confined  to  his  bed.  He  had  slight  pain  in  the 
hip ;  but  that  in  the  knee  was  intense,  keeping  him  awake  at 
night  An  abscess  formed,  which,  in  the  September  following, 
burst  on  the  inside  of  the  thigh. 

At  the  time  of  his  admission,  the  nates  were  wasted  and  flattened, 
tlie  limb  on  the  affected  side  appeared  to  be  an  inch  and  a  half 
longer  than  the  other ;  there  was  a  large  abecess  on  the  posterior 
part>  of  the  thigh.  He  was  emaciated,  and  laboured  under  a  hectic 
fevert  An  issue  was  made  with  caustic,  behind  the  great  trochanter 
of  the  femur,  and  afterwards  a  second  issue  was  made  iu  the  same 
manner  on  the  anterior  edge  of  the  te^imrvagincG  fenioris  muscle. 
Under  this  treatment  he  experienced  for  a  time  great  relief,  not- 
withstanding that  several  abscesses  formed  and  burst  in  diflerent 
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pattB  of  the  tliigb.  He  became  free  from  pain^  regained  his  flesh, 
the  hectic  fever  abated,  and  the  discharge  from  the  ahscesses  was 

I  much  lessened.  The  Omb  now  appeared  to  be  shorter  than  the 
other.  He  continued  to  mend  till  the  middle  of  February  181 L 
At  this  period  the  unfavourable  symptoms  began  to  return.  He 
wa,s  affected  with  a  constant  diarrhoea,  and  profuse  perepirationsj 
and  he  died  on  the  26th  of  March  following* 

f  On  inspecting  the  body,  the  glutaei  muscles  were  found  wasted 
and  shrunkj  and  in  many  parts  their  texture  was  destroyed  by  the 
abscesses,  which  communicated  ^vith  the  cavity  of  the  joint  l^y 
two  ulcerated  openings,  one  on  the  anterior,  and  the  other  on  the 
posterior   part.      The   abscesses   farmed  several   sinuses   in   the 

fc  iieighl>oiu'hood  of  the  joint,  and  the  capsular  ligament  was  in 
cansequenee  connected,  and  in  some  measure  blended,  with  the 

^  other  soft  parts. 

f  The  joint  contained  purulent  matter.  The  synovial  membrane 
was  darker  than  natural,  but  otherwise  had  the  ordinary  appear- 

Kance.     There   were  no  remains  of  the    round   ligament.     The 

"  cartilages  were  everywhere  absorbed,  and  the  exposed  surfaces  of 
bone  were  in  a  carious  state. 

H  The  head  of  the  femur  was  reduced  to  about  two-thirds  of  its 
original  size,  and  the  acetabulum  was  rendered  deeper  and  wider, 
Bearly  in  the  same  proportion*  At  the  bottom  of  the  acetabulum 
there  was  an  ulcerated  opening  just  large  enough  to  admit  a 

B  common  probe,  communicating  with  an  abscess  within  the  pelvis. 
The  carious  surfaces  of  the  bones  had  the  same  dark  coloiu  and 
foetid  smell  as  in  other  cases  in  which  carious  bones  have  been 
long  bathed  in  pus,  but  otlierwise  they  did  not  differ  from  healthy 
bones. 


Case  XLIL 
Mary  Anderson,  2B  years  of  age,  was  admitted  into  St.  George's 
Hospital  on  the  6th  of  April  1815. 

At  this  time  she  complained  of  intense  pain  in  the  right  knee, 
,  which  was  particularly  severe  at  night,  so  as  very  much  to  inter- 
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rupt  her  rest.  The  pain  was  referred  principally  to  the  head  of 
the  tibia.  There  was  a  slight  swelling  of  the  joints  having  the 
form  of  the  articulating  ends  of  the  bones,  and  not  giving  to  the 
hand  the  smallest  sense  of  fluctuation.  The  leg  admitted  of  being 
moved  on  the  thigh,  but  all  motion  aggravated  the  pain. 

No  more  particular  account  of  the  previous  history  of  the  case 
could  be  procured  than  the  following; — that  she  had  laboured 
under  pains  of  the  right  knee  for  nearly  six  years,  which  had  been 
occasionally  relieved ;  and  that,  in  the  first  instance,  the  pain  had 
been  unattended  by  swelling. 

Immediately  on  her  admission,  an  issue  was  made  with  caustic 
on  each  side  of  the  patella.  On  the  9th  of  April  the  pain  had 
very  mucli  abated.  The  issues  were  kept  open  by  the  occasional 
application  of  caustic,  and  the  pains  very  soon  left  her,  and  the 
swelling  diminished. 

About  the  8th  of  June  she  began  to  experience  a  return  of  the 
pains  in  the  knee,  and  in  the  course  of  four  or  five  days  they  were 
so  severe  as  to  keep  her  awake  at  night.  There  were  convulsive 
startings  of  the  limb,  and  the  joint  was  swollen  in  a  greater  degree 
than  formerly.  The  pains  increased  in  violence,  and  her  health 
began  to  suflFer  considerably.  On  the  3rd  of  July  the  limb  was 
amputated. 

On  examining  the  knee,  some  lymph  and  senun  were  found 
efifused  into  the  cellular  membrane  external  to  it. 

The  cavity  of  the  joint  contained  about  half  an  ounce  of  thin 
purulent  fluid.  The  cartilage  covering  the  patella  was  in  some 
parts  in  a  natural  state;  in  others  it  had  the  fibrous  structure 
which  I  have  described  in  a  former  part  of  tliis  chapter ;  and  in 
others  it  was  completely  destroyed  by  ulceration,  so  as  to  expose 
the  surface  of  the  bone.  The  cartilage  covering  the  articulating 
extremity  of  the  femur  presented  the  same  variety  of  appearances. 
On  the  inside  there  was  a  spot  of  some  extent,  which,  instead  of 
cartilage,  was  covered  by  a  kind  of  membrane  resembling  the 
substance  of  adhesions,  but  somewliat  more  dense  in  its  structure, 
as  if  the  cartilage  had  been  formerly  destroyed  at  this  part,  and 
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eoagiilatcd  lymph  had  been  efftist^d  on  the  ulcerated  surface  of 
bone,  and  bad  afterwards  become  organised- 

The  cartilages  of  the  tibia  were  nlcerated  for  a  very  small 
extent. 

The  synovial  membrane  in  general  was  in  a  natural  state*  In 
some  places  it  was  slightly  inflamed.  On  the  ontiJide^of  the  joint 
it  waa  inflamed  in  a  greater  degree  than  elsewhere,  and  thickenedj 
and  in  a  state  of  incipient  ulceration  in  consequence  of  the  abscess 
having  begun  to  make  its  way  towards  the  external  surface. 

The  bones  possessed  their  natiu-al  texture  and  hardness. 


Sect.   IL 
Causes  and  Symptoiiie  of  tide  Di8ea8e. 

Thbbe  13  this  difference  between  the  disease  now  under  our  con- 
sideration and  that  which  formed  the  subject  of  our  last  chapter; 
the  former  belongs  chiefly  to  the  middle  and  subsequent  periods 
of  life,  while  the  latter,  in  the  very  great  majority  of  instances, 
occurs  in  children  or  in  those  who  axe  little  advanced  beyond  the 
age  of  puberty.  This  is  a  point  of  importance  with  reference  to 
our  diagnosis.  Another  circumstance  not  less  important  in  this 
respect  is,  that  the  scrofulous  affection  of  the  joints  generally  is 
developed  in  those  who  are  naturally  of  a  weak  habit  of  body, 
having  what  is  called  a  scrofulouB  diathesis,  or  who  are  brought 
into  that  condition  from  insutBcient  nourishment,  or  under  the 
influence  of  some  depressing  malady;  whereas  it  is  dyspeptie 
persons,  of  a  sallow  complexion,  without  any  particular  defect 
otherwise,  who  are  more  especially  liable  to  the  other  disease,  I 
have,  however,  observed  that  primary  ulceration  of  the  cartilages 
is  often  preceded  by  pains  like  those  of  rheumatism  in  other  parts, 
and  hence  I  have  been  led  to  conclude  that  it  is,  in  many  instances 
at  least,  the  result  of  rheumatism  affecting  the  harder  textures. 
It  will  be  seen  hereafter,  that  the  effect  produced  on  it  by  certain 
remedies  is  favourable  to  this  opinion  as  to  its  rheumatic  origin  j 
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and  in  further  confirrantion  of  it,  I  am  led  to  ^ive  the  particulars 
of  the  following  case,  which  is  interesting,  not  only  because  there 
is  a  distinct  history  of  the  local  disease  having  been  preceded  by 
rheumatic  paixia  elsewhere,  but  because  the  exact  oature  of  the 
disease  waa  ascertained  by  the  dissection  of  the  aflfected  joint, 

Cabb  XLTIL 

Sarah  Holder,  22  years  of  age,  was  admitted  into  St.  George's 
Hospital  on  the  26th  of  July  182  7,  with  a  diffused  s-welHng  ex- 
tending from  the  upper  part  of  the  right  tbigb  to  the  leg,  a  little 
below  the  knee.  The  swelling  was  most  conspicuous  in  the 
immediate  neighbourhood  of  the  knee-joint^  and  from  thence 
gradually  became  diininished,  having  no  defined  termination 
either  above  or  below.  It  was  somewhat  elastic,  the  skin  over  it 
appearing  glossy  and  tense,  but  not  redder  than  natural,  The 
patient  complained  of  exquisite  pain,  especially  on  pressure.  The 
pain  was  also  aggravated  by  every  motion  of  the  knee ;  neverthe- 
less it  was  principally  referred,  not  to  the  joint  itself,  but  to  the 
thigh-bone  immediately  above  it.  In  addition  to  these  local 
symptoms,  the  pulse  was  frequent ;  the  tongue  furred  and  rather 
brown ;  the  akin  hot,  and  tlie  countenance  anxious  and  expressive 
of  much  suffering.  The  condition  of  the  patient  wm  altogether  a 
good  deal  similar  to  that  which  might  be  produced  by  severe 
rheumatic  inflammation  of  the  bone  and  periosteum;  and  the  history 
of  the  case  seemed  to  justify  the  opinion  that  such  was  the  nature 
of  the  disease,  as  the  symptoms  had  begun  without  any  precursory 
rigor  on  the  day  previous  to  her  admission,  and  had  been  preceded, 
for  an  entire  month,  by  what  were  regarded  as  rheumatic  pains  in 
the  elbows  and  shoulders* 

Saline  and  antiraonial  medicines  were  exhibited;  leeches  were 
freely  applied  to  the  limb,  and  on  the  28th  of  July,  a  pill,  con- 
taining two  grains  of  calomel  and  half  a  grain  of  opium,  was 
exhibited  twice  daily.  Under  this  treatment,  the  gums  became 
slightly  affected,  and  the  symptoms  gradually  abated.  On  the 
3rd  of  August  the  mercurial  pill  was  given  only  once  daily,  and 
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in  the  course  of  a  few  days  more  it  was  altogether  discontinued, 
blisters  being  at  the  same  time  applied  to  the  limb. 

August  13.  The  swelling  and  pain  had  entirely  left  the  upper 
part  of  the  thigh ;  but  there  were  still  some  remains  of  both  in 
the  immediate  neighbourhood  of  the  knee.  Altogether  she  was 
in  a  much  better  state  with  respect  to  the  local  symptoms^  and 
the  general  health  was  improving. 

August  15.  After  an  accidental  exposure  to  cold,  she  had  a 
rigor,  followed  by  fever,  and,  at  the  same  time,  there  was  a  re- 
currence of  pain  and  swelling  in  the  neighbourhood  of  the  right 
knee,  with  some  degree  of  pain  and  tenderness  extending  up  the 
thigh,  and  down  the  leg.  The  swelling  had  the  same  character  as 
formerly. 

August  20.  She  continued  in  nearly  the  same  state,  with 
painful  startings  of  the  limb,  and  perspirations  at  night.  The 
pulse  was  very  frequent  She  was  directed  to  resume  the  use  of 
the  calomel  and  opium. 

Sept.  2.  There  was  no  material  improvement  as  to  the  local 
symptoms :  a  blister  was  applied  to  the  knee. 

She  continued  in  nearly  the  same  state,  sometimes  a  little 
better,  sometimes  a  little  worse,  with  a  very  frequent  pulse,  and 
the  general  health,  on  the  whole,  declining,  until  the  7th  of 
October,  when  an  issue  was  made  with  caustic  in  the  neiglibour- 
hood  of  the  knee.  The  issue  seemed  to  occasion  some  abatement 
of  the  local  symptoms.  Her  bodily  powers,  however,  continued 
to  decline,  and  she  became  aflfected  with  an  ulcer  over  the  sacrum, 
the  result  of  long-continued  pressure. 

Oct.  14.     She  complained  of  severe  pain  in  the  left  shoulder. 

Oct.  15.  She  was  seized  with  a  vomiting  and  purging,  accom- 
panied with  pain  and  tenderness  of  the  abdomen  and  cold  extremi- 
ties.    Pulse  140.     At  midnight  she  had  a  severe  rigor. 

The  vomiting  and  purging  continued,  in  spite  of  the  remedies 
which  were  employed.  In  the  afternoon  of  October  16  she  had 
anotlior  rigor,  and  in  about  two  hours  afterwards  she  expired. 

On  examining  the  body,  the  knee-joint  was  found  to  contain 

VOL.    II.  ^ 
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neither  pus  nor  synovia.  The  cartilage  of  all  the  bones  which 
enter  into  the  composition  of  the  joint  were  ulcerated  in  several 
places,  especially  that  of  the  inner  condyle  of  the  femur.  A 
slight  extravasation  of  blood  had  taken  place  into  the  cavity  of 
the  joint,  apparently  from  the  surfaces  of  the  bone  exposed  in 
consequence  of  the  ulceration  of  the  cartilages.  The  periosteum 
could  be  easily  peeled  off  the  surface  of  the  femur,  and  the  bone 
underneath  appeared  to  be  more  vascular  than  is  naturaL  The 
stomach  was  distended  with  an  acid  fluid  of  a  green  colour, 
similar  to  what  had  been  vomited  on  the  day  preceding  death. 
The  gall-bladder  was  full  of  a  very  pale  yellow  fluid.  There  were 
no  other  morbid  appearances. 

The  left  shoulder,  to  which  pain  had  been  referred  for  a  short 
time  previous  to  death,  was  carefully  examined,  but  no  disease  was 
detected  in  it. 


Mr.  Mayo  has  published  an  account  of  some  cases,  in  which 
ulceration  of  the  articular  cartilages  had  shown  itself  in  the  form 
of  an  acute  disease,  attended  with  lu^nt  symptoms,  and  proceeding 
rapidly  to  its  termination.  Cases  similar  to  those  which  he  has 
described  have  fallen  imder  my  own  observation;  indeed  that 
wliich  lias  been  just  related  (of  Sarah  Holder),  may  be  considered 
as  belonging  to  the  class  of  acute  rather  than  to  that  of  chronic 
diseases.     The  following  case  is  still  more  remarkable : — 

Case  XLIV. 
A  yoimg  married  lady  was  seized  with  violent  pain  in  one  knee. 
There  was  no  perceptible  swelling  of  the  joint,  or,  if  there  was 
any,  it  was  not  from  fluid  or  lymph  effused  into  its  cavity,  but  from 
a  very  slight  effusion  of  serum  into  the  cellular  membrane  external 
to  it  In  the  course  of  three  or  four  days  the  pain  became  intense, 
and  could  be  only  partially  relieved  by  very  large  doses  of  opium. 
Blood  was  taken  from  the  knee  by  leeches  and  cupping,  but  this 
afforded  very  little  relief.     Mercury  was  administered  internally, 
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and  as  soon  as  the  patient  was  under  the  mercurial  influence,  the 
pain  began  to  abate.  In  the  course  of  a  few  days  more  it  had 
entirely  subsided.  The  patient  was  supposed  to  be  well,  but  the 
bones  were  now  firmly  united  with  each  other,  so  that  the  joint 
did  not  admit  of  the  smallest  motion.  Various  plans  were  tried 
with  a  view  to  restore  its  mobility,  but  to  no  purpose.  The 
ankylosis  was,  and  still  is,  complete ;  but  as  the  leg  is  nearly  in 
the  straight  position  with  regard  to  the  thigh,  it  is  productive  of 
comparatively  little  inconvenience  to  the  patient. 


There  is,  however,  no  doubt  that  such  cases  are  exceptions  to 
the  general  rule,  and  that  in  the  ordinary  course  of  things  ulcer- 
ation of  the  articular  cartilages,  when  it  occurs  as  a  primary 
aflfection,  has  the  character  of  a  chronic  disease. 

In  many  instances,  the  patient  having  previously  complained 
of  what  he  considered  as  rheumatic  pains  in  his  limbs  and  loins, 
finds  these  pains  to  become  at  last,  as  it  were,  concentrated  in  a 
particular  joint.  In  others  the  disease  is  supposed  to  have  followed 
some  kind  of  mechanical  injury.  Statements  to  this  eflfect,  how- 
ever, are  not  always  to  be  received  with  implicit  faith.  There  is 
a  disposition  in  the  human  mind  to  trace  whatever  occurs  to  some 
known  cause,  and  there  are  no  occasions  in  which  this  disposition 
is  more  strongly  manifest  than  in  what  relates  to  bodily  ailments. 
I  do  not  say  that  the  disease  now  under  consideration  never  arises 
from  mechanical  injury ;  but  all  my  experience  leads  me  to  believe 
that  the  eflfect  of  such  injury  is  much  more  frequently  to  cause  the 
development  or  aggravation  of  a  disease  which  had  begun  previ- 
ously, than  to  bring  a  new  disease  into  existence. 

The  pain  in  the  joint  in  a  short  space  of  time  becomes  severe, 
so  that  even  in_what  may  be  regarded  as  the  earliest  stage  of  the 
disease,  it  interferes  with  the  patient's  sleep  at  night.  If  proper 
treatment  be  not  had  recourse  to,  the  pain  continues  to  increase, 
is  aggravated  by  any  attempt  to  move  the  joint,  and  by  the 
pressure  of  the  articulating  surfaces  against  each  other,  and  at 
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tures.     In  the  case  here  referred  to,  the  patient 

Tin  one  particular  spot.     Nothing  is  perceptible 

on  placing  the  finger  on  it,  the  skin  sinks  into  a 

ssion,  caused  by  tlie  removal  of  the  subjacent  parts. 

the  skin  becomes  thinner,  and  the  depression  more 

St.     At  last  the  skin  is  altogether  destroyed  by  an  ulcer- 

Fe  process  extending  from  within  outwards,  and  a  painful 
Irritable  ulcer,  now  in  a  state  of  suppuration,  is  exposed. 

In  all  cases,  however,  sooner  or  later,  unless  the  ulceration  of 
cartilages  and  bones  be  stopped  by  art,  suppuration  takes  place, 
and  abscess  forms  within  the  joint.  It  would  appear  that  it  is  at 
this  period  that  the  greatest  aggravation  of  the  symptoms  takes 
place ;  and  now  if  the  joint  be  not  superficially  situated,  it  becomes 
manifestly  swollen  from  the  purulent  secretion  collected  in  its 
cavity.  If  the  joint  be  equally  distended,  it  presents  the  same 
appearance  as  when  it  is  swollen  from  an  effusion  of  serum  in 
consequence  of  inflammation  of  the  synovial  membrane.  But  in 
the  majority  of  instances,  the  abscess  being  limited  to  one  part  of 
the  joint,  which  is  separated  by  adhesions  from  the  rest^  the 
swelling  is  of  an  irregular  shape,  prominent  in  one  place,  and 
scarcely  perceptible  in  another.  As  the  abscess  increases  in  size, 
it  gradually  makes  its  way  into  the  external  parts,  taking  the 
course  of  an  articular  abscess  arising  under  other  circumstances. 

Now  this  history  is  evidently  very  diflferent  from  that  of  inflam- 
mation of  the  synovial  membrane.  The  circumstance  of  the 
absence  of  swelling  in  the  first  instance  in  the  one  case,  and  the 
presence  of  it  as  almost  the  earliest  symptom  in  the  other,  is  alone 
sufficient  to  prevent  an  error  in  the  diagnosis,  when  the  surgeon 
is  consulted  before  the  disease  is  far  advanced,  or  where  an  accu- 
rate statement  of  its  progress  can  be  procured.  At  a  later  period, 
indeed,  when  the  whole  joint  has  become  disorganised,  and  the 
surrounding  parts  are  penetrated  by  sinuses  connected  with  it,  it 
is  always  difficult,  and  in  hospital  practice  often  impossible,  to 
arrive  at  an  exact  diagnosis.  This,  however,  is  of  the  less  im- 
portance, as  it  would  lead  to  no  difierence  as  to  treatment,  and  as, 
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last  is  attended  with  muscular  fipa^ms,  causing  involuntary  stait- 
iiigti  uf  tlie  limb,  especially  during  tlie  night. 

The  question  liere  suggests  itself,  *  If  the  articular  cartilages  are 
not  endowed  with  nerves,  whence  do  euch  severe  pains  arise  ? ' 
It  may  be  answered,  tliat  we  have  no  right  to  concludej  because 
no  nervous  fibres  are  detected  in  these  structures,  that  therefore 
they  are  altogether  without  nervous  matter,  or  placed  beyond  the 
sphere  of  the  nervous  influence.  It  may  also  be  observed  that 
there  are  other  parta  of  the  body  which  have  been  supposed  to  be 
possessed  of  great  sensibility  when  in  a  state  of  iuflfunmatiouj 
though  under  ordinary  circumstances  they  have  no  sensibility 
whatever.  Still  I  am  myself  more  inclined  to  the  opinion  that 
the  increased  sensibility  in  these  cases  is  in  the  bony  plate  beneath 
the  cartilage  rather  than  in  the  cartilage  itself,  and  that  the 
presence  of  severe  pains,  with  invohmtary  start ings  of  the  limb, 
is  always  to  be  regarded  as  a  sign  of  the  bone  partuking  of  the 
diseasa 

There  is,  in  the  first  instance,  no  perceptible  alteration  in  tiie 
appearance  of  the  joint*  After  some  time  a  slight  degree  of 
swelling  shows  itself,  the  consequence  of  a  serous  effusion  into 
the  cellular  membrane  ejctemal  to  it.  It  rarely  happone  that  in 
the  early  stage  of  the  disease  there  is  any  effusion  into  the  articular 
cavity.  I  have,  however,  notes  of  a  ca^e  in  which  this  happened 
after  well-marked  symptoms  of  ulceration  of  the  cartilages  of  the 
knee  had  existed,  without  Kwelling,  for  five  months.  The  joint 
became  suddenly  and  considerably  swollen,  the  swelling  subsiding 
afterwards  under  the  application  of  blisters,  I  conclude  that  it 
arose  from  an  attack  of  inflammation  of  the  synovial  membrane 
supervening  on  the  original  inaLidy, 

The  cases  already  recorded  show  to  what  an  extent  ulceration  of 
the  articular  cartilages  may  proceed  vdthout  suppuration  being 
established.  This  is  a  remarkable  circumstance  in  the  history  of 
this  disease,  but  not  altogether  peculiar  to  it*  There  is  one  kind 
of  ulceration  of  the  leg  which  I  have  occasionallj  met  with  in 
hospital  practice,  which  affords  an  example  of  the  same  thing  in 
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another  order  of  textures.  In  the  case  here  referred  to,  the  patient 
complains  of  pain  in  one  particular  spot.  Nothing  is  perceptible 
to  the  eye ;  but  on  placing  the  finger  on  it,  the  skin  sinka  into  a 
pit,  or  depression,  caused  by  tlie  removal  of  the  subjacent  parts* 
By  degrees  the  skin  becomes  thinner,  and  the  depression  more 
manifest.  At  last  the  skin  is  altogether  destroyed  by  an  ulcer- 
ative process  extending  from  within  otitwardB,  and  a  painful 
irritable  ulcer,  now  in  a  state  of  suppuration,  i&  exposed* 

In  all  cases,  however,  sooner  or  later,  unless  the  ulceration  of 
cartilages  and  bones  be  stopped  by  art,  suppuration  takes  place, 
and  abscess  fonus  within  the  joint.  It  would  appear  that  it  ia  at 
this  period  that  the  greatest  aggravation  of  the  Bymptoms  takes 
place ;  and  now  if  the  joint  be  not  superficially  situated,  it  becomes 
manifestly  swollen  from  the  purulent  secretion  collected  in  its 
cavity.  If  the  joint  be  equally  distended,  it  presents  the  same 
appearance  as  when  it  is  swollen  from  an  effusion  of  serum  in 
consequence  of  inflammation  of  the  synovial  membrane*  But  in 
the  majority  of  instances^  the  abscess  being  limited  to  one  part  of 
tlie  joint  J  which  is  separated  by  adhesions  &om  the  rest,  the 
swelling  is  of  an  irregular  shape,  prominent  in  one  place^  and 
scarcely  perceptible  in  another.  As  the  abscess  increases  in  size, 
it  gradtially  makes  its  way  into  the  external  parts,  taking  the 
course  of  an  articular  abscess  arising  under  other  circumstances, 

Now  this  history  is  evidently  very  differeut  from  that  of  inflam- 
mation of  the  synovial  membrane.  The  circumstance  of  the 
abaenee  of  swelling  in  the  first  instance  in  the  one  case,  and  the 
ace  of  it  as  almost  the  earliest  symptom  in  the  other,  is  alone 
ifiScieut  to  prevent  an  error  in  the  diagnosis,  when  the  surgeon 
fa  consulted  before  the  disease  is  far  advanced,  or  where  an  accu- 
rate statement  of  its  progress  can  be  procured.  At  a  later  period, 
indeed^  when  the  whole  joint  has  become  disorganisedj  and  the 
surrounding  parts  are  penetrated  by  sinuses  connected  with  it,  it 
IB  always  difiBcult,  and  in  hospital  practice  often  impossible,  to 
arrive  at  an  exact  diagnosis.  This,  huwcverj  is  of  the  less  im- 
portance, as  it  would  lead  to  no  difference  as  to  treatment,  and  its, 
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except  in  very  joiing  patients,  any  further  attempt  to  presorve 
the  limb,  where  there  ia  nothing  to  prevent  the  removal  of  it  by 
amputation^  h  for  the  most  part  unadvisable. 

It  is  with  the  cases  of  scrofulous  disease,  having  its  origin  in 
the  cancellous  structure  of  the  hones,  that  those  of  primary  idcer- 
ation  of  the  cartilages  are  most  liable  to  be  confounded^  as  they 
resemble  each  other  in  the  absence  of  all  swelling  of  the  joint  in 
the  first  instance*  But  here  also  it  is  in  the  most  advanced  stage 
of  the  disease,  when  the  joint  is  much  disorganised,  that  there  is 
the  greatest  difficulty  in  arriving  at  a  correct  diagnosis.  At  an 
earlier  period  the  same  difficulty  does  not  exist,  I  have  already 
adverted  to  the  different  periods  of  life  at  which  these  diseases 
respectively  occur,  and  the  different  constitutions  of  those  who  are 
liable  to  suffer  from  them.  The  following  are  the  principal  points 
t<:>  be  attended  to  besides.  In  the  scrofulous  disease  it  appears  as 
if  the  senBibility  of  the  bones  was  actually  less  than  under  ordinary 
circumstances,  m  that  it  may  be  going  on  insidiously  for  many 
months  before  it  is  productive  of  any  serious  inconvenieDCe  j  and 
the  pain  which  is  at  last  experienced  seems  to  arise  rather  from 
the  joint  being  distended  witli  matter,  and  from  the  abscess 
making  ita  way  into  the  surrounding  textures,  than  from  the 
actual  ulceration  of  the  cartilages  and  bones.  But  where  the 
latter  is  the  primary  disease,  the  sensibility  of  the  tissues  seems 
to  be  morbidly  increased.  From  the  beginning  there  is  pain  on 
motion,  and  on  pressing  the  articulating  surfaces  against  each 
other;  and,  as  has  been  already  explained,  only  a  short  time 
elapses  before  the  pain  becomes  severe  and  constant,  causing  great 
suffering,  with  involuntary  startings  of  the  limb;  and  this  not 
only  before  there  is  any  evidence  of  suppuration  having  taken 
place,  but  even  in  cases  in  which  suppuration  never  take^  place  at 
all,  so  that  a  cure  is  effected  without  the  formation  of  abscess. 
Indeed  it  ia  remarkable  to  what  an  extent  this  disease  sometim^^ 
exists  without  abscess  being  the  consequence  of  it,  and  this  cir- 
cumstance forms  another  important  difference  between  these  cases 
and  those  of  scrofulous  disease,  in  which  it  rarely  happens  that  the 
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cartilage   is  destroyed,  even  to  a  very  limited  extent,  without 
abscess  showing  itself  afterwards. 


After  this  general  statement  of  the  symptoms  and  progress  of 
the  disease,  it  will  not  be  necessary  to  give  any  very  extended 
history  of  it  as  it  aflfeets  particular  joints. 

In  this  as  in  other  cases,  where  the  hip  is  affected,  the  pain  is 
confined  partly  to  the  hip  itself,  but  more  especially  to  the  knee. 
There  is  the  same  wasting  of  the  muscles,  producing  a  flattened 
appearance  of  the  nates,  the  same  apparent  alteration  in  the 
length  of  the  limb  in  the  first  instance,  and  the  same  real  alteration 
afterwards,  as  in  the  cases  of  scrofulous  disease.  Here  also  there 
may  be  actual  dislocation,  the  following  example  of  which  occurred 
under  my  observation,  when  I  was  yet  a  student  at  St.  George's 
Hospital. 

Case  XLV. 

Taylor,  a  middle-aged  man,  was  admitted  into  St.  George's 

Hospital,  on  account  of  a  disease  in  his  left  hip.  He  laboured 
also  imder  other  complaints,  of  which  he  died  a  few  months  after- 
wards. 

On  inspecting  the  body,  the  soft  parts  in  the  neighbourhood 
of  the  joint  were  found  slightly  inflamed,  and  coagulated  lymph 
had  been  effused  into  the  cellular  membrane  round  the  capsular 
ligament.  There  were  no  remains  of  the  roimd  ligament.  The 
cartilages  had  been  destroyed  by  ulceration,  except  in  a  few 
spots. 

The  bones,  on  their  exposed  surfaces,  were  carious;  but  they 
retained  their  natural  form  and  size.  The  acetabulum  was  almost 
completely  filled  with  pus  and  coagulated  lymph;  the  latter 
adhering  to  the  carious  bone,  and  having  become  highly  vascular. 
The  head  of  the  femur  was  lodged  on  the  dorsum  of  the  ilium. 
The  capsular  ligament  and  synovial  membrane  were  much  dilated ; 
and,  at  the  superior  part,  their  attachment  to  the  bone  was  thrust 
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t^nrardt;  ao  Ibst^  ahboogli  tbe  bead  of  the  fbinttr  wis  bo  longer 
ia  tim  acieiabiiluin,  it  w  idll  withm  the  cA^tj  of  tbe  joint. 


AQimjig  for  the  differeDees  which  hare  been  alreadj  pomted 
OQty  the  ptogrei  of  tlie  disease  in  the  hip  is  veij  similar  to  thmt 
of  the  terofiilcKii  diMase  of  the  ^me  joint;  &o  that  much  of  what 
hm  been  alDE^j  obeerred  rejecting  the  latter,  is  applicable  al^a 
to  the  fanoer.  The  patn^  levers  a»  it  may  be  before  suppumtioa 
11  eitabliAhed,  ia  alwsji  aggravated  afterwardi,  e&peciaUy  in  those 
eases  in  which  the  abscess  is  confined  to  the  deep-seated  parts  by 
the  presstife  of  the  Umeus  iniemue^  psoas  via^us,  and  tbe 
mdductor  mnseles  of  the  thigh,  and  in  which  the  sufieriogs  of  the 
patient  are  sometimes  so  intense  as  to  be  almost  insupportable. 
The  chance  of  ultimate  recovery,  where  abscess  connected  with  the 
liip  is  formed,  under  these  circumstances  is  so  small  that  the  case 
may  generally  be  considered  as  actually  hopeless.  Tet  many 
recover,  in  whom  the  acrofulous  disease  of  the  hip  has  terminated 
in  this  manner.  Tlie  difference  m  easily  explained.  The  subjects  of 
the  last^mentioned  disease  are  generally  young  children,  and  those 
of  the  former  are  generally  adults. 

The  ulceration  of  the  cartilage  of  the  knee  is  iodicated  by  pain 
in  the  joint,  which  at  first  is  slight  and  only  ocGisional,  being 
completely  relieved  if  the  limb  be  kept  in  a  state  of  perfect  quiet 
for  a  few  days ;  otherwise  tbe  pain  becomes  constant  and  severe, 
especially  during  the  night,  preventing  sleep.  The  pain  is  referred 
principally  to  tbe  head  of  the  tibia,  but  sometimes  a  slight  degree 
of  pain  with  actual  tenderness  extends  down  the  whole  of  the  shin, 
II  is  aggravated  by  handling  the  joiot,  by  pressure  of  tbe  surfaces 
against  each  other,  and  by  motion ;  so  that  the  patient  cannot  bear 
fia  change  his  position,  keeping  the  leg  sometimes  gtraight,  but 
naae  &ec|iiently  moderately  bent. 

Aeasridefable  time  may  elapse  before  there  is  any  appearance 
iiCgMBiag,  and  when  it  does  occur,  it  is  no  more  than  a  slight 
,  of  the  joints  produced  by  an  effusion  of  serum  into 
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the  surrounding  cellular  texture,  quite  diflferent  in  its  character 
from  that  which  depends  on  the  joint  being  distended  with  serum 
in  a  case  of  inflammation  of  the  syn'ovial  membrane.  Afterwards 
the  existence  of  abscess  is  indicated  by  a  great  increase  of  size  in 
some  one  part  of  the  joint,  there  being  perhaps  comparatively 
little  swelling  elsewhere.  There  is  now  a  further  aggravation  of 
the  patient's  suflferings.  The  abscess  makes  its  way  to  the  surface, 
sometimes  in  one  direction,  sometimes  in  another ;  and  ultimately 
there  may  be  two  or  three  or  more  sinuses  leading  to  the  interior 
of  the  joint. 

In  these  cases  also  there  may  be  a  dislocation  of  the  joint, 
produced  by  the  action  of  the  flexor  muscles,  where  the  leg  has 
been  kept  in  a  half-bent  state,  drawing  the  head  of  the  tibia  into 
the  popliteal  space.  I  have  known  this  to  happen  even  when  the 
disease  has  not  gone  so  far  as  to  occasion  abscess.  In  the  instance 
to  which  I  allude,  the  patient  recovered  with  the  leg  fixed  in  this 
unnatural  position. 

The  history  of  this  disease,  as  it  affects  the  knee,  is  applicable 
with  some  slight  and  obvious  modifications  to  the  other  joints 
which  are  superficially  situated.  The  first  symptom  is  pain  un- 
attended by  swelling,  and  increased  by  the  forcible  pressure  of  the 
articulating  surfaces  against  each  other.  The  pain  is  always 
referred  to  the  part  which  is  the  actual  seat,  of  the  disease;  wlien 
the  elbow  is  affected,  the  more  severe  pain  in  that  joint  is  accom- 
panied by  a  slighter  degree  of  pain  in  the  lower  part  of  the  fore- 
arm and  wrist.  It  cannot  be  said  that  any  joint  in  the  body  is 
altogether  exempt  from  the  disease;  but  the  liability  to  it  is  much 
greater  in  some  joints  than  it  is  in  others.  It  is  very  rarely  met 
with  in  the  joints  of  the  lower  jaw ;  and  it  is  for  this  reason  that 
I  think  it  worth  while  to  record  the  following  case,  it  being  the 
only  one  of  the  kind  which  has  fallen  under  my  observation. 
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Casb  XLVL 

A  lady,  33  years  of  age,  in  November  1816  firat  exparienced  a 
pain  in  the  arfcieulation  of  the  lower  jaw,  ob  the  left  side;  and 
this  was  attended  with  a  Bense  of  stiffness,  and  a  difficulty  of  taking 
and  masticating  food.  Some  liniments  were  used,  which  seemed 
rather  to  aggravate  the  complaint,  and  were  therefore  left  oflf. 
From  this  time  the  symptoms  gradually  and  slowly  increased  j  and 
in  May  1818,  when  I  was  consulted,  they  were  as  follows :— There 
was  severe  pain  in  every  motion  of  the  lower  jaw,  especially  in 
masticating  the  food  and  yawning*  The  pain  was  induced  w^hen- 
ever  pressure  was  made  in  the  situation  of  the  articulation  of  the 
lower  jaw  of  the  left  side ;  but  there  was  no  tenderness  on  pressure 
being  made  elaewhere.  From  this  part,  however,  as  from  a  centrei 
the  pain  extended  in  various  directions ;  to  the  temple,  to  the  back 
of  the  head  towards  the  lambdoidal  suture,  to  the  lower  part  of 
the  orbit  of  the  left  eye,  and  even  down  the  left  arm*  She  said 
that  it  was  impossible  to  describe  the  character  of  the  pain,  as  she 
had  experienced  nothing  like  it  before,  li^Tien  the  fingers  were 
applied  to  tlie  joint,  and  the  lower  jaw  was  at  the  same  time 
opened  and  closed,  a  grating  sensation  was  communicated  to 
them,  as  if  the  articulating  surfaces  had  been  deprived  of  their 
cartilages.  There  was  no  evident  bimefaction.  The  patient  did 
not  complain  of  her  sleep  being  much  disturbed,  nor  did  her  general 
health  appear  to  be  considerably  affected,  though  her  pulse  was  as 
frequent  as  96  in  a  minute. 

The  caustic  potash  was  applied  so  as  to  make  a  sloi^h  of  the 
skin  below  the  ear,  opposite  the  condyle  of  the  lower  jaw,  on  the 
anterior  edge  of  the  stm^io-cleido-^naatoideus  muscle.  She  now 
returned  into  the  country,  where  she  w^as  imder  the  care  of  Sir, 
Pitman  of  Andover,  who  removed  the  slough  made  by  the  caustic^ 
and  kept  open  the  issue  in  the  usual  manner- 
After  tlie  issue  had  been  established  for  five  or  six  months,  and 
not  before,  there  was  considerable  relief  from  pain.  On  the  21st 
of  August  1822,  Mr,  Wm,  Pitman  wrote  me  the  following  account 
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of  our  patient : — *  At  this  time  she  has  the  perfect  motion  of  the 
jaw ;  but  there  is  still  the  same  grating  sensation  when  it  is  moved 
as  there  was  formerly,  though  in  a  less  degree.  She  has  the  power 
of  masticating  almost  all  articles  of  food  which  are  not  very  hard. 
The  condyle  does  not  seem  to  be  much  reduced  in  size :  when, 
however,  the  mouth  is  opened,  as  in  yawning,  our  patient  generally 
places  her  hand  to  support  the  jaw,  as  if  fearful  that  it  might  slip 
out  of  its  place.  With  all  this  amendment,  however,  there  is  pain 
occasionally ;  and  as  there  has  never  been  an  absolute  cessation 
of  pain  for  more  than  three  or  four  weeks  at  a  time,  the  issue  is 
still  kept  open.' 


Although  from  the  time  when  I  began  the  practice  of  my  pro- 
fession my  attention  has  been  directed  to  the  pathology  of  the 
joints,  and  my  opportunities  of  studying  the  subject  have  been 
very  extensive,  I  am  quite  aware  that  the  results  of  my  observations 
cannot  be  offered  to  the  profession  as  approaching  to  anything 
like  a  perfect  system ;  and  that  even  if  it  were  in  my  power  to 
pursue  my  inquiries  for  many  years  to  come,  there  would  still  be 
much  left  to  reward  the  labours  of  those  who  may  be  disposed  to 
engage  in  similar  researches. 

These  and  all  other  diseases  which,  either  in  the  beginning  or 
ultimately,  cause  an  alteration  in  the  structure  of  the  diseased 
organ,  may  be  considered  imder  two  points  of  view.  They  may 
be  regarded  merely  as  an  assemblage  of  symptoms,  running  a 
certain  course ;  and  as  such  they  are  quite  proper  objects  of  study. 
They  may  thus  be  recognised  in  the  living  person,  and  dis- 
tinguished from  each  other ;  and  without  any  further  knowledge 
respecting  them,  we  may  be  enabled  to  discover  efficient  modes 
of  treatment  leading  to  their  cure.  But  they  may  be  regarded 
also  with  a  reference  to  their  more  intimate  nature,  and  the 
changes  which  are  actually  going  on  in  the  living  body;  and  here 
a  kind  of  knowledge  is  reqidred,  which  cannot  be  obtained  without 
dissection  and  anatomical  inspection  of  the  diseased  parts.     The 
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importance  of  morbid  anatomy,  in  enabling  lis  to  obtain  a  greater 
insigbt  into  disease,  cannot  be  too  highly  estimated.  But  it  has 
not  the  same  value  under  all  circumstances.  The  dissectioB  of  a 
joint,  or  of  any  otJaer  organ,  in  the  advanced  stage  of  a  diseaae, 
when  all  its  coniponent  parts  are  involved  in  one  mass  of  destruc- 
tioUj  can  give  us  little  real  and  useful  information  as  to  what  was 
the  original  nature  of  the  disease,  or  as  to  the  particular  texture 
in  which  it  began ;  nor  can  it  aflford  us  the  smallest  hope  in  gohing 
the  most  important  problem  of  all,  namely,  the  means  of  cure. 
It  is  only  from  the  examination  of  the  changes  produced  by  disease 
in  its  very  commencement,  or  before  it  has  made  any  considerable 
progress,  that  we  can  arrive  at  any  satisfactory  conclusion  on  these 
points.  With  the  preliminary  knowledge  thua  obtained,  the 
dissections  made  at  a  later  period  become  intelligible  and  useful, 
and  without  them  they  are  of  little  or  no  value.  But  the  joints 
are  not  vital  organs  j  and  the  diseases  to  which  they  are  liable 
being,  with  few  exceptions,  of  a  chronic  character,  the  oppor- 
tunities of  examining  the  morbid  appearance  at  an  early  period 
are  of  rare  occurrence,  and  can  be  only  accidentally  obtained.  I 
have  made  these  remarks  in  order  that  my  object  may  not  be 
misunderstood  in  introducing  in  this  place  the  following  accoimt 
of  a  somewhat  peculiar  affection  of  the  shoulder.  I  ciinnot  so  well 
explain  the  circumstances  belonging  to  it,  as  by  supposing  that  the 
original  disease  is  ulceration  of  the  articular  cartilages;  but  I  have 
not  bad  the  opportunity  of  satisfying  myself  on  this  point  by  dissec- 
tion ;  and  it  is  therefore  not  impossible  that  in  some  future  edition 
I  may  have  to  transfer  the  history  to  another  part  of  the  volume- 

The  cases  here  referred  to  occur  more  frequently  in  private  than 
in  hospital  practice :  and  (whether  it  be  accidentally  or  not  I  do 
not  know)  it  certainly  has  happened  that  I  have  met  with  it  more 
frequently  in  the  female  than  in  the  male  sex.  The  patient  com- 
plains of  pain,  which  however  is  referred  not  so  much  to  the  joint 
itself  as  to  the  arm  a  little  below  it,  near  the  insertion  of  the 
deltoid  muscle.  At  first  the  pain  is  trifling,  but  it  soon  becomes 
severe  and  constant »     The  patient  describes  it  as  a  wearing  pain. 
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of  which  she  is  constantly  reminded.  It  is  aggravated  by  every 
motion  of  the  limb^  and  by  pressing  the  articulating  surfaces 
against  each  other.  Not  only  is  there  no  perceptible  enlargement 
of  the  shoulder,  but  after  some  time,  in  consequence  of  the  want 
of  use  and  wasting  of  the  deltoid  muscle,  it  seems  to  be  actually 
reduced  in  size.  It  is  not  long  before  the  mobility  of  the  joint  is 
impaired,  becoming  gradually  more  and  more  limited.  When  tlie 
patient  attempts  to  raise  the  elbow  from  her  side,  it  is  observed 
that  the  scapula  is  elevated  at  the  same  time  with  the  humerus. 
She  is  unable  to  raise  her  hand  to  her  face,  nor  can  she  rotate  the 
limb  so  as  to  place  it  behind  her.  \\Tien  the  progress  of  the 
disease  is  stopped  at  an  early  period,  the  mobility  of  the  joint  may 
be  restored ;  but  otherwise,  although  the  pain  and  all  other  symp- 
toms of  the  disease  have  subsided,  the  joint  remains  stiff,  and  to 
all  appearance  completely  ankylosed.  Whatever  motion  the  arm 
is  capable  of,  under  these  circumstances,  depends  not  on  the 
humerus  but  on  the  scapula ;  and  it  is  remarkable  to  what  an 
extent  the  scapula,  or  rather  the  muscles  belonging  to  it,  will 
accommodate  themselves  to  this  new  state  of  things,  so  as  to  make 
up  for  the  deficient  motion  of  the  shoulder. 

It  certainly  is  seldom  that  this  disease  terminates  in  abscess  of  the 
joint  when  proper  attention  has  been  paid  to  the  treatment  of  it, 
nor  has  this  happened  in  any  case  in  which  I  have  had  the  oppor- 
tunity of  closely  observing  its  progress.  I  have,  however,  seen 
cases  of  abscess  with  ulceration  of  the  cartilages,  and  complete 
destruction  of  the  shoulder-joint,  in  which  I  conclude  that,  if  I 
had  been  consulted  at  an  early  period,  I  sliould  have  found  the 
symptoms  to  correspond  with  those  wliicli  I  have  just  described. 

Whether  it  be  from  this,  or  from  any  other  disease,  that  the 
joint  of  the  shoulder  is  brought  to  sucli  an  extreme  state  of  dis- 
organisation, one  result  is,  that  it  is  liable  to  dislocation,  or,  more 
properly,  to  sul)-luxation  in  the  direction  forwards.  In  one  case 
in  which  I  had  the  opportunity  of  examining  the  parts  after  death, 
I  found  the  anterior  margin  of  the  glenoid  cavity  of  the  scapula 
destroyed  by  ulceration,  the  head  of  the  humerus  permanently 
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resting  on  the  ulcerated  surface.  In  another  case,  in  the  Hviog 
person^  I  found  the  disloeation  to  be  only  occasional,  the  head  of 
the  boBe  slipping  forward  bo  as  to  make  a  visible  projection  in 
certain  motions  of  the  arm,  and  in  certain  other  motioni  returning 
to  its  natural  situation* 

I  may  take  this  opportunity  of  noticing  another  circuBastance 
which,  though  not  of  much  interest  in  pathology,  is  of  some  im- 
portance in  practicep  Au  abscess  originating  in  the  Bhoulder-joint 
sometimes  presents  a  pecuHar  appearance,  wljen  it  is  making  its 
way  to  the  surface.  A  dissection,  which  I  once  had  the  oppor- 
timity  of  making  will  explain  at  once  the  nature  and  the  cause  of 
this  peculiarity.  The  abscess,  taking  the  course  of  the  tendon  of 
the  long  bead  of  the  biceps  ftexor  cubiti  muscle,  had  suddenly 
emerged  from  the  joint  at  the  lower  end  of  the  bicipital  groove  of 
the  humerus  J  then,  having  taken  a  direction  forward,  on  tlie 
anterior  edge  of  the  deltoid  muscle,  had  presented  itself  imder  the 
integument!^,  having  a  spherical  form,  so  that  it  might  have  been 
mistaken  for  an  encysted  tumour.  I  met  with  one  case  in  which 
this  mifltake  respecting  an  abscess  of  this  kind  was  actually  made 
by  a  surgeon  of  considerable  experience,  who  proposed  the  removal 
of  the  tumour  by  the  knife. 


Sect.  HL 

Treatmmii  of  this  Disease* 

Ix  these  as  in  most  other  cases  of  disease  of  the  joints,  the  first 
question  that  will  arise  in  the  mind  of  an  experienced  surgeon  is, 
whether  suppuration  has  or  has  not  already  taken  place  in  the 
articular  cavity  ?  If  he  be  compelled  to  answer  this  question  in  the 
aflfirmative,  there  is  no  chance  of  the  limb  being  preserved  even 
in  the  child,  except  after  a  long  and  tedious  process  of  treatment, 
nor  without  complete  ankylosis  of  the  affected  joint;  and  in  the 
adult  the  probability  of  obtaining  even  this  imperfect  cure  is  bO 
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small  that  no  one  can  be  justified  in  offering  any  but  the  most 
unfavourable  prognosis.  And  be  it  observed^  that  the  question  is 
not  merely  as  to  the  actual  existence  of  any  considerable  piu-ulent 
deposit ;  but  that  a  single  drop  of  matter  is  always  to  be  regarded 
as  the  nucleus  of  a  large  abscess,  which  will  sooner  or  later  present 
itself  externally,  in  defiance  of  all  the  means  that  can  be  had 
recourse  to  to  prevent  it.  If,  on  the  other  hand,  circumstances 
justify  the  opinion  that  suppuration  is  not  yet  established,  and  a 
proper  mode  of  treatment  be  at  once  begun  and  strictly  carried 
out,  it  will  be  found  that  there  are  few  diseases  more  under  the 
control  of  the  surgeon  than  this,  or  in  which  art  can  be  employed 
with  more  decided  benefit  to  the  patient. 

The  observations  which  I  formerly  made  as  to  the  necessity  of 
preserving  the  joint  in  a  state  of  absolute  and  complete  repose, 
and  of  attending  to  the  position  of  the  limb,  are  equally  applicable 
to  the  cases  whch  are  now  under  our  consideration,  as  to  those 
which  formed  the  subject  of  the  preceding  chapters.  It  cannot  be 
necessary  for  me  to  repeat  the  rules  which  have  been  already  laid 
down  for  the  better  accomplishment  of  this  important  object. 
I  need  only  observe  that,  imless  these  rules  be  strictly  obser\'ed, 
there  is  not  the  smallest  prospect  of  advantage  from  any  other 
treatment. 

In  the  early  part  of  my  practice  I  was  accustomed  to  regard  the 
ulceration  of  the  articular  cartilages  as  a  disease  which  was  to  be 
relieved  almost  exclusively  by  local  remedies,  and  that  the  only 
thing  to  be  observed  besides  was,  that  ordinary  attention  should 
be  paid  to  the  maintenance  of  the  patient's  general  health.  Ex- 
perience, however,  has  long  since  led  me  to  a  very  different  con- 
clusion, and  has  satisfied  me  that  there  are  remedies  which,  acting 
through  the  medium  of  the  constitution,  exercise  a  most  beneficial 
influence  over  the  local  malady,  and  by  the  judicious  ajjplication 
of  which  many  cases  may  be  brought  to  a  favourable  termination, 
in  which  this  could  not  have  been  accomplished  otherwise.  The 
remarks  which  follow  are  applicable  not  only  to  cases  of  ulceration 
of  the  cartilage,  where  it  occurs  as  a  primary  disease,  but  also  to 
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those  described  in  tlie  first  chapter,  io  winch  the  cartilages  are 
tilcerated  as  a  consequence  of  inflammation  of  the  synovial  mem- 
brana 

In  the  acute  form  of  the  disease  mercury  may  be  administered 
with  the  greatest  advantage ;  and  usually  it  will  be  found,  as  soon 
as  the  system  is  thoroughly  under  its  intiuencej  that  the  pain  and 
stiirtings  of  the  limb  are  diminished,  and,  if  the  treatment  be 
continued,  in  the  course  of  ton  days  or  a  fortnight,  that  they  are 
relieved  altogether.  The  mercury  ehould  be  exhibited  freeljj  m 
in  a  case  of  iritis,  and  so  as  to  produce  a  moderate  degree  of 
soreness  of  the  gums,  Thua  two  or  three  grains  of  calomel,  com- 
Maed  with  sufficient  opium  to  prevent  it  from  acting  on  the 
bowels,  may  be  given  three  or  four  times  daily  in  the  first  instance, 
the  dose  being  reduced  according  to  circumstances  afterwards ;  or, 
if  mercury  taken  internally  should  disagree  with  the  patient, 
mercurial  inunction  may  be  had  recourse  to  instead,  tlie  ointment 
being  rubbed  in,  not  on  the  limb  which  is  the  seat  of  the  disease, 
but  on  some  other  part  of  the  body.  As  soon  as  the  bjrmptoini 
are  completely  relieved,  the  mercurial  tre-atment  has  done  its 
duty  and  may  be  discontinued-  A  short  time  will  show  whether 
the  disease  has  been  stopped  at  a  suflSciently  early  period  for  the 
patient  to  regain  the  use  of  the  joint,  or  whether  the  diseaae  must 
tt-irminate  in  ankylosis.  The  latter  is,  if  I  ana  not  mistaken,  in 
these  cases,  the  moat  frequent  result.* 

In  those  cases,  in  wliich  the  disease  a^umea  a  more  clironic 
form,  mercury  is  also  a  most  efficient  remedy.  It  may,  however, 
be  administered  in  smaller  doses,  so  as  to  bring  the  system  more 
gradually  under  its  influence.     Calomel  may  be  given  combined 


•  Altlioagli  on  a  reference  to  the  two  last  editions  of  thia  work  (see  the  coaea 
i*r  Sarah  Iloldor  and  Sarah  Ilansell),  it  will  be  seen  that  I  had  long  aince  ooca- 
*U*imUy  hiul  mcourw  to  the  mepcunal  treatment  in  ca^ea  of  ulceration  of  the 
urtii'idfir  caTtihijres ;  still  I  mu^t  acknowIed|re  that  I  had  not  been  in  the  habit  of 
luhtg  it  Ktuiorally  until  I  had  read  the  sLatemL-nt  published  by  Dr.  O'Beirae,  b 
tb*i  nnblin  Modical  Journal  for  May  1834;  md  I  glailly  avail  myself  of  thia 
*Hi»*^iinity  nf  expreeaing  my  obligations  to  that  gi^ntlenian  for  having  brought 
|hv  •u^ly mt  iiiurc  distinctly  under  the  notice  of  the  pTofuSBion, 
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with  opium  or  with  henbane;  or  the  common  mfrcnrial  (orbluo) 
pill,  or  the  bichloride.*  The  hitter  my  be  given  in  combination 
with  sanaparilla;  or  a  mercurial  pill  may  be  given  at  ni^^ht  with 
two  or  three  grains  of  iodide  of  potassium  in  sohitiou  twice  daily 
at  the  same  time.  Sarsaparilla  may  ab$o  be  adniiniKtcred  alone 
with  the  greatest  benefit,  where  for  any  reasons  it  is  desirable 
that  the  use  of  mercury  should  1)e  avoided,  cure  being  tak«fn  on 
this,  as  on  other  occasions,  that  it  is  of  the  best  quality,  and  taken 
in  sufficient  quantity. 

The  influence  of  this  class  of  remedies  in  cases  of  ulceration  of 
the  cartilage,  is  SeiYourable  to  the  opinion  which  liiis  been  already 
expressed,  that  this  disease  is,  in  some  instances  at  lea.st,  of  a 
rheumatic  character.  It  may  be  ol>served  that  I  liave  not  recom- 
mended the  exhibition  of  mercury,  where  the  cartila;;es  are  affected 
as  the  consequence  of  scrofulous  disease  of  the  cancellous  structure 
of  the  bones.  I  have  no  experience  which  could  lead  me  to  believe 
that  it  can  be  given  with  advanta^^o  in  the  last-mentioned  cases ; 
and  there  can  be  no  doubt  that  the  influence  of  it  on  the  constitu- 
tion, as  a  depressing  agent,  must  in  them  be  injurious.  Practically 
there  is  little  difficulty  in  distinguishing  when  mercury  may  or 
may  not  be  properly  had  recourse  to.  If,  in  the  early  stage  of  the 
disease,  that  is  previously  to  suppuration  having  taken  place, 
there  be  severe  pain,  with  involuntary  startings  of  the  limb,  and 
especially  if  these  8}Tnptoms  have  been  preceded  by  rheumatic 
pains  elsewhere,  the  mercurial  treatment  will  generally  be  pro- 
ductive of  the  greatest  benefit.  If  abscess  be  already  formed  it  is 
certainly  useless,  and  may  probably  be  injurious. 

•  The  bichloride  is  best  administered  in  the  form  of  a  pill,  for  which  T 
generally  use  the  following  formula,  which  was  given  to  me  by  the  lato 
Mr.  Pearson : — 

51    IIvdrarjr}'ri  bichloridi,  gr.  j. 
Ammonifje  muriatis,  gr.  iii. 
Aqufe  destillata?. 

Mednllro  panis  au  quantum  suiBcit-. 
Miifco  ut  fiat  massa,  in  piliila^  dividt^nda. 
From  one  sixteenth  to  one  eighth  of  a  grain  may  be  thus  administered  two  or 
three  times  daily ;  or  half  a  grain  may  be  given  during  a  meal,  so  as  to  bo  mixed 
with  the  food. 
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Afl  a  general  rulcj  the  abstraction  of  blood  from  tbe  neighbour- 
hood of  the  aff^ecte4  joint  is  not  to  be  recommended.  There  is  no 
more  reason  to  believe  that  blood-letting  would  stop  the  progress 
of  ulceration  in  cartilage  or  bone,  than  that  it  would  stop  that  of 
ulceration  of  the  skin  of  the  leg.  But,  as  in  the  latter  case,  if 
the  patient,  by  too  freely  using  the  limb  baa  brought  on  inflam- 
mation of  the  surrounding  parts,  such  inflammation  may  be 
relieved  by  the  application  of  leeches ;  so  may  the  abstraction  of 
blood  by  leeches  or  cupping  be  useful  where  inflammation  has 
supervened  in  a  case  of  ulcerated  joint  as  tbe  result  of  incautious 
movement-s,  lb  is,  however,  only  in  a  few  instances  that  this  is 
required  at  all ;  and  it  need  scarcely  ever  be  repeated. 

I  have  formerly  expressed  my  opinions  as  to  the  inefficiency  of 
setons^  issues,  and  other  (so-called)  counter-irritants  in  cases  of 
scrofulous  diseases  of  the  joints,  I  do  not  bold  the  same  opinion 
respecting  them  in  cases  of  ulceration  of  tbe  cartilage  from  other 
causes*  I  have  indeed  no  doubt  that  in  such  case^  tbey  are  often 
useful  in  affording  more  complete  relief  from  pain  than  could  have 
been  obtained  otherwise,  as  well  as  in  preventing  suppuration.  In 
some  instances,  a  blister  of  a  moderate  size,  and  kept  open  by  means 
of  the  savine  cerate  for  a  liiuited  period  of  time,  will  answer  the 
intended  purpose.  Where  a  more  permanent  influence  of  this 
kind  is  required,  an  issue  made  with  caustic  is  to  be  prefeired. 
The  caustic  potash  may  be  rubbed  on  the  sm-face  of  the  skin,  or 
the  Vienna  paste  may  be  applied,  so  as  to  produce  an  eschar 
extending  to  the  subcutaneous  texture ;  and  when  the  eschar  has 
separated,  the  sore  may  be  kept  open  as  an  issue,  either  hy  dress- 
ing it  with  peas,  in  the  usual  way,  or  by  rubbing  the  granulations 
once  or  twice  in  a  week  with  the  caustic  potash,  some  lint  spread 
with  the  savine  cerate  being  applied  in  the  intervals.  Tbe  issue 
should  be  in  some  convenient  situation  in  tbe  immediate  vicinity 
of  the  diseased  joint.  If  the  liip  be  the  part  affected,  it  may  be 
behind  the  great  trochanter ;  if  it  be  the  shoulder,  it  may  be  on 
the  fore  part  below  the  situation  of  the  coracoid  process ;  and  if  it 
be  tbe  knee,  two  issues  of  a  moderate  size  may  be  made^  one  on 
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each  side  of  the  patella.  When  the  seat  of  the  disease  is  in  the 
elbow,  wrist,  or  ankle,  an  issue  is  generally  productive  of  much 
inconvenience ;  so  that  I  am  imwilling  to  recommend  it,  except  as 
a  matter  of  necessity.  When  there  is  disease  in  the  hip,  with  a 
more  than  usual  amount  of  pain,  much  relief  is  sometimes  afforded 
by  the  insertion  of  a  seton  in  the  groin.  On  this  point  I  may 
refer  to  the  observations  which  I  made  when  treating  of  the 
scrofulous  disease  of  the  same  joint* 

The  actual  cautery,  or  the  moxa,  may  be  used  for  the  purpose 
of  making  an  issue,  instead  of  the  caustic  potash ;  but  I  am  not 
aware  that  they  possess  any  advantage  over  it,  and  they  have  the 
disadvantage  of  being  more  alarming  to  the  patient. 

Before  I  dismiss  this  part  of  our  inquiry,  I  must,  however,  con- 
fess that  even  in  cases  of  primary  ulceration  of  the  cartilages  I  am 
less  disposed  to  the  employment  of  issues  and  other  remedies  of 
the  same  claas,  than  I  was  formerly.  Where  abscess  has  already 
formed,  they  certainly  are  a  mere  useless  addition  to  the  patient's 
sufferings,  and  even  when  there  is  reason  to  believe  that  the 
disease  has  not  yet  advanced  to  suppuration,  with  my  present 
experience,  I  seldom  recommend  them  unless  I  find  that  the 
symptoms  do  not  readily  yield  to  other  treatment,  or  that  they 
are  unusually  severe. 

The  treatment  of  abscess  in  these  cases  does  not  differ  from 
that  which  is  required  in  other  cases  of  diseased  joint;  and  it 
is  sufficient  for  me  to  refer  to  what  I  have  said  on  that  subject 
in  the  preceding  chapters.  Neither  need  I  repeat  what  I  have 
already  stated  as  to  the  small  chance  which  there  is  of  recovery, 
at  least  in  the  adult,  in  this  last  stage  of  the  disease.  Certainly 
we  are  never  justified  in  proposing  the  amputation  of  the  limb, 
or  the  excision  of  the  joint  where  there  is  no  adequate  reason  for 
believing  that  suppuration  has  taken  place.  Where  abscess 
already  exists,  if  the  patient's  general  health  be  not  materially 
affected,  we  may  endeavour,  by  the  application  of  splints,  or  by 
taking  care  that  the  contents  of  the  abscess  are  enabled  freely  to 
escape,  to  obtain  ankylosis;  but  the  experiment  should  not  be 
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obstinately  continued  where  there  is  not  a  good  prospect  of  its 
success ;  it  ]>eing  better  that  the  patient  should  lose  the  limb  than 
incur  the  risk  of  losing  his  life  while  we  are  endeavouring  to 
preserve  it. 

Even  where  suppuration  of  the  joint  has  not  taken  place,  if  the 
cartilages  are  extensively  destroyed,  it  is  not  to  be  expected  that 
there  will  be  any  other  recovery  than  that  by  ankylosis;  but 
where  there  has  been  only  a  partial  destruction  of  the  cartilage^ 
the  joint  may  retain  its  natural  degree  of  mobility.  And  here  the 
question  will  arise,  what  is  the  state  of  the  articulating  Burfaces 
under  these  circumstances  after  the  cure  has  taken  place  ? 

Cases  will  be  found  recorded  in  other  parts  of  this  volume,  in 
which  the  bony  surfaces  of  a  joint  were  covered  by  a  dense 
membrane,  formed  to  supply  the  place  of  the  cartilage  which  had 
been  destroyed ;  and  I  cannot  assert  that  this  membrane  is  never 
ultimately  converted  into  the  true  cartilaginous  structure.  In 
other  instances  a  compact  layer  of  bone  is  generated  on  the  carious 
surface,  nearly  similar  to  what  is  seen  in  the  healthy  bone  after 
the  cartilage  has  been  destroyed  by  maceration.  I  have  occasion- 
ally, in  dissection,  observed  a  portion  of  the  cartilage  of  a  joint 
wanting,  and  in  its  place  a  thin  layer  of  liard,  semi-transparent 
substance,  of  a  grey  colour,  and  presenting  an  irregular  g^nulated 
surface.  It  is  probable  that  in  tliesc  cases  also  the  original  disease 
had  been  ulceration  of  the  cartilages.  Tlie  following  case  affords 
an  example  of  another  change  which  is  sometimes  met  with  where 
the  cartilages  have  disappeared. 

Case  XLVII. 

A  woman,  36  years  of  age,  was  admitted  into  St.  George's 
Hospital,  with  pain  in  the  hip  and  knee  on  one  side.  The  nates 
were  wasted  and  flattened,  and  a  large  abscess  had  burst,  leaving 
a  sinus  communicating  with  the  hip-joint.  She  was  affected  with 
hectic  fever,  and  gradually  sank  and  died. 

On  inspecting  the  body,  various  sinuses  were  found  in  the 
neighbourhood  of  the  hip,  and  communicating  with  it. 
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The  synovial  membrane  and  capsular  ligament  had  undergone 
no  alteration  in  their  appearance  beyond  that  which  evidently 
depended  on  the  abscess.  The  cartilage  had  been  everywhere 
absorbed  from  the  articulating  surfaces^  and  in  its  place  there  was 
a  thin  crust  of  bony  matter  of  a  compact  texture,  of  a  white 
colour,  not  very  unlike  polished  marble  in  appearance. 
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CHAPTER  VI. 
necrosis   of   joints. 

Case  XLVIII. 

John  Curtis,  15  years  of  age,  was  admitted  into  St.  George's 
Hospital  on  the  llth  of  October  1837.  He  complained  of  pain 
in  the  right  knee,  in  which,  however,  there  were  no  other  signs  of 
disease.  He  also  complained  of  pain  in  the  right  hip,  which  was 
increased  when  the  articulating  surfaces  were  pressed  against  each 
other.  When  the  thigh  was  raised,  it  was  observed  that  the  pelvis 
moved  with  it.  He  was  apparently  of  a  delicate  constitution, 
with  light  blue  eyes  and  light  hair. 

He  was  directed  to  remain  in  bed,  and  take  some  preparation 
of  iron.  The  symptoms,  however,  were  not  relieved,  and  indeed 
became  aggravated  by  the  addition  of  painful  startings  of  the  limb* 
A  bandage  was  applied  round  the  thigh,  above  the  condyles, 
having  a  cord  attached  to  it  which  passed  over  a  pulley  at  the 
foot  of  the  bed,  and  had  a  light  weight  attached  at  its  other 
extremity.  The  object  of  this  was  to  keep  the  articulating  sur- 
faces of  the  hip  from  being  pressed  against  each  other,  and  it 
fully  answered  the  intended  purpose,  the  patient  being  entirely 
relieved  from  pain. 

January  13th  1838.  The  boy  was  in  the  following  condition. 
WTien  the  limb  was  rotated  inwards,  he  complained  of  what  he 
called  a  shooting  pain  in  the  knee  and  foot.  There  was  no  start- 
ing of  the  limb.  There  was  a  swelling  with  evident  fluctuation  of 
fluid  in  the  neighbourhood  of  the  hip.  The  tongue  was  clean, 
and  the  appetite  good. 
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March  26th,  1838.  A  large  abscess  was  opened  on  the  external 
and  upper  part  of  the  thigh,  which  continued  to  discharge  matter. 

April  21st.  He  had  an  attack  of  erysipelas,  wliich  extended 
from  the  hip  downwards  on  the  thigh  and  upwards  on  the  back, 
preceded  by  a  rigor,  and  attended  with  much  constitutional  dis- 
turbance. The  erysipelas  subsided,  but  left  him  in  a  weak  con- 
dition, with  a  cough  and  other  symptoms  of  pulmonary  disease. 
On  the  16th  of  May  he  died. 

On  examining  the  body,  a  large  abscess  was  found  occupying 
the  parts  in  the  neighbourhood  of  the  hip,  and  communicating 
with  the  joint.  The  cartilages  of  the  hip  had  entirely  disappeared. 
The  bones  were  extensively  carious,  the  head  of  the  femur  being 
much  reduced  in  size,  and  the  acetabulum  wider  than  natural,  in 
consequence  of  tl\e  destruction  of  its  bony  margin.  A  portion  of 
bone  was  dead,  and  having  been  separated  from  tlie  living  bone, 
lay  loose  in  the  articular  cavity.  On  sawing  through  the  remains 
of  the  head  and  the  neck  of  the  femur,  the  bone  was  found  to  be 
apparently  less  vascular  than  natural,  with  yellow  cheesy  matter 
in  its  cancelli. 


The  foregoing  case  affords  an  example  of  a  fact  to  which  I  have 
formerly  referred.  Where  the  bones  of  a  joint  are  in  a  state  of 
ulceration  or  caries,  it  sometimes  happens  that  a  portion  of  such 
carious  bone  loses  its  vitality,  and  is  separated  by  the  usual 
process  of  exfoliation,  forming  what  has  been  called  a  sequestrum 
in  the  articular  cavity.  This  may  happen  whatever  the  cause  of 
the  caries  may  be.  But  it  is  more  common  in  cases  of  the  scrofu- 
lous caries  than  it  is  in  others,  probably  on  account  of  the  lower 
degree  of  vitality  belonging  to  tlie  bone  in  these  cases.  It  is  also 
more  common  where  scrofulous  disease  aflfects  the  joints  of  the 
carpus  and  tarsus,  than  where  it  afifects  the  larger  articulations. 
But  it  is  well  kno^Ti  that  inflammation  of  bone,  which  was  not 
previously  in  a  sUite  of  caries,  or  otherwise  diseased,  may  termi- 
nate in  the  death  of  the  bone ;  and  hence  necrosis  of  a  joint  may 
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be  the  result  of  aimple  inflanimation  of  the  epiphjsis  in  one  of 
the  bo  Dei  of  which  it  is  com  pose  dp  lu  the  limb  of  a  patient  which 
was  amputated  in  St  George's  Hospital^  I  found  on  dissection 
the  whole  of  the  upper  epiphjsis  of  the  tibia  dead,  and  in  a  stat^ 
of  exfoliation,  the  kuee-joiDt  being  destroyed  in  consequence. 

In  the  following  case  the  same  thing   had  occurred  iu   the 
epiphysis  of  the  lower  extremity  of  the  tibia. 


Case  XLIX. 


George  Cbessall,  22  years  of  age,  was  admitted  into  St  George'i 
Hospital  on  the  28th  of  October  1829. 

There  was  a  hard  swelUng  in  the  situation  of  the  lower  ex- 
tremity of  one  tibia,  with  considerable  redness  of  the  foot  and 
ankle.  He  experienced  great  pain  in  the  part,  especially  at  night* 
when  lie  was  frequently  roused  from  his  sleep  by  a  sudden  and 
painful  starting  of  the  limb<  The  ankle  admitted  of  the  usual 
motions,  and  it  did  not  appear  that  the  pain  was  aggravated  by 
the  friction  of  the  articulating  surfaces  against  each,  other.  j 

The  patient  stated  that  eight  months  ago  he  had  suddenly  ex- 
perienced a  violent  pain  referred  to  the  tibia  immediately  above 
the  ankle-joint,     The  pain  continued  to  be  very  severe  during  the 
nights  but  abated  on  the  following  day.     He  had  frequent  returns 
of  pain  afterwards,  and  tbe  foot  and  ankle  became  swollen. 

November  10th.  He  had  a  rigor  attended  with  head-ache  and 
vomiting,  and  followed  by  a  slight  degree  of  fever* 

December  25th,  An  abscess  broke  immediately  above  the 
ankle.  A  probe  introduced  into  the  abscess  came  in  contact  wiUi 
axposed  bane. 

January  8th,  1830-  The  synovial  membrane  of  the  ankle  being 
much  distended  with  fluid,  an  opening  was  made  into  it  tlu-ough 
which  a  considerable  quantity  of  thick  pus  was  discharged, 

January  14th.     The  leg  was  amputated. 

On  dissection,  the  synovial  membrane  of  the  ankle  was  found  to 
bw  thickened,  it«  inner  surface  being  encrusted  with  lympli  re 
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Bemblmg  that  which  fonns  the  lining  of  a  common  abscess*  There 
y^iis  a  small  qiiautity  of  pus  in  the  joint.  The  cartilages  had 
compietely  disappear ed« 

In  the  centre  of  the  articulating  surface  of  the  tibia  a  portion 
of  bone  measuring  about  three  fourths  of  an  inch  in  it^  widest 
and  half  an  inch  in  its  narrowest  diameter,  waa  dead,  but  still 
continuous  at  its  margin  with  tlie  living  bone.  On  making  a 
longitudinal  section  of  the  tibia,  it  was  ascertained  that  the  dead 
bone  just  mentioned  waa  the  base  of  a  sequestrum  of  a  conical 
shape,  nearly  two  inches  in  length,  whicli  projected  into  a  cavity 
in  the  centre  of  the  tibia,  containing  pus,  the  exfoliation  of  the 
dead  bone  being  complete  everywhere  except  at  the  lower  part. 


The  death  of  the  whole  or  of  a  portion  of  the  articulating  ex* 
tremity  of  a  bone  must  necessarily  cause  the  immediate  destruction 
of  the  entire  joint.  The  death  of  a  portion  of  bone,  however  small, 
in  the  interior  of  an  epiphysis,  may^  not  indeed  immediatelyj  but 

,  will  ultimately,  produce  the  same  result*  A  lady  of  a  delicata 
habit  of  body,  in  walking  down  a  hill  suddenly  experienced  a 
evere  pain  in  the  situation  of  the  ankle-joint.     This  was  followed 

^hj  inflammation  and  absccsB ;  but  not  having  seen  the  patient  at 
the  tLme,  I  am  unacquainted  with  the  particulars  of  the  case.  In 
December  1822, 1  was  consulted  respecting  her,  with  Mr,  Poyser 
of  Wirksworth,  and  we  agreed  in  recommending  the  amputation 
of  the  leg.  On  dissection,  after  the  operation,  we  found  the  ankle- 
joint  with  abscesses  communicating  with  it,  and  the  cartilaginous 
surfaces  completely  destroyed*  But  the  original  disease  seemed  to 
have  been  in  the  centre  of  the  astragalus,  where  a  piece  of  dead 
bone,  of  the  size  of  a  horse-bean,  lay  loose  in  an  ulcerated  bony 
cavity.  From  this  cavity  a  narrow  sinus  extended  upwards  to 
the  superior  articulating  aiirface,  and  communicated  with  the 
ankle-joint,  by  which  it  was  plain  that  the  pus  secreted  in  the 
ulcerated  cavity  of  the  astragalus  must  have  found  its  way  into 
the  articular  cavity. 
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The  following  is  a  somewhat  more  extended  history  of  a  caae  of 
the  same  kind. 

Case  L. 

James  Croodyer,  9  years  of  age,  was  admitted  into  St.  Geoige^s 
Hospital  on  the  8th  of  April  1814. 

One  knee  was  much  enlarged  and  painful.  An  abscess  pre- 
sented itself  on  the  anterior  lower  part  of  the  thigh  immediately 
above  the  joint.  The  joint  was  tender  when  handled.  The  1^  was 
partially  bent  on  the  thigh. 

It  was  said  that  he  had  met  with  an  injury  of  the  knee  seven 
years  ago,  and  that  &om  that  time  the  joint  had  not  appeared  to 
be  quite  in  a  sound  state,  but  that  he  had  not  suffered  much  from 
it  imtil  within  the  last  four  or  five  weeks,  when  the  knee  became 
suddenly  swollen,  with  evident  pain,  so  that  it  was  necessary  that 
he  should  be  confined  to  his  bed. 

April  20th.  An  abscess  burst  on  the  inside  of  the  knee ;  and 
this  was  followed  by  some  relief  from  pain. 

June  27th.     Another  abscess  biu*st  also  on  the  inside  of  the, 
knee.    Various  modes  of  treatment  were  tried  without  any  obvious 
advantage.     Sometimes  it  was  supposed  that  he  suffered  less;  at 
other  times  he  seemed  to  suffer  more.     In  the  following  autumn 
the  limb  was  amputated. 

On  dissection  of  the  diseased  joint,  it  was  found  that  the  inferior 
extremity  of  the  femur  was  much  increased  in  size  in  consequence 
of  the  deposition  of  new  bone  on  its  external  surface.  On  making 
a  section  of  the  femur  above  the  condyles,  a  cavity  was  found  in  the 
middle  of  the  bone,  in  which  lay  a  loose  piece  of  dead  bone,  of  the 
size  of  a  small  walnut.  A  sinus  extended  from  this  cavity  down- 
wards into  that  of  the  knee-joint,  communicating  with  the  latter 
by  an  opening  in  the  space  between  the  two  condyles.  There 
were  other  sinuses  extending  from  the  cavity  in  the  centre  of  the 
femur,  outwards  to  the  surface  of  tliat  bone,  and  communicating 
with  the  external  abscesses. 
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Except  where  the  seat  of  the  disease  is  in  the  hip  or  shoulder, 
neerosia  of  the  articulating  extremity  of  a  bone  is  for  the  most 
part  easily  ascertained,  as  a  prohe  introduced  by  one  of  the  sinuses 
comes   plainly  in  contact  with   the   surface  of  the  dead  bone. 
Gir  cum  stances  J  indeed,  may  arise^  preventing  an  exact  diagnosis ; 
but  this  is  of  the  lees  importance,  as  the  condition  of  the  joint 
otherwise  is  generally  auch  as  to  preclude  all  reasonable  expectation 
of  the  limb  being  preserved.    The  rule  is,  that  in  a  case  of  this  kind, 
if  the  joint  is  one  that  admits  of  being  removed  by  amputation, 
and  the  nature  of  the  disease  can  be   clearly  ascertained,  the 
patient  should  be  at  once  advised  to  submit  to  the  operation ; 
and  indeed   the   only   exceptions   to    the  rule  are,  where  the 
articulating  extremities  of  the  phalanges  of  the  toes  or  fingers, 
or  the  heads  of  the  metatarsal  or  metacarpal  bones,  are  affectt*d 
in  this  mannerp     Here,  the  joints  being  superficially  situated.^  the 
ultimate  exfoliatioa  of  the  dead  bone  is  more  easily  accomplished. 
The  principal  difference,  however,  is  this,  that,  the  joints  of  the 
toes  and  fingers  being  of  a  smaller  si^e,  diseases  of  them  may 
exist  to  a  great  extent  without  affecting  the  general  health  ;  and 
that  we  have,  therefore,  ample  time  afforded  to  us  for  bringing 
the  disease  to  a  favourable  termination ;  which  we  have  not,  when 
it  is  situated  in  the  larger  articulations,     Much»  however,  must 
here  depend  on  the  situation  of  the  patient  in  other  respects,  and 
something  on  the  joint  in  which  the  disease  is  situated*     In  private 
practice,  among  the  more  affluent  classes  of  society,  a  great  deal 
may  be  accomplished  which  cannot  be  accomplished  in  hospital 
practice,  or  among  the  poorer  classes :  and,  with  persons  of  all 
conditions,  it  may  be  worth  while  to  submit  to  a  very  long-con- 
tinued inconvenience  for  the  sake  of  preserving  a  great  toe  or  a 
thumb,  when  it  would  be  otherwise,  if  the  question  were  about  the 
retaining  or  losing  a  little  toe  or  a  little  finger. 

Every  practical  surgeon  is  aware  how  common  an  occurrence 
necrosis  is  in  what  are  called  scrofulous  children,  A  slight 
swelling  is  perceptible  over  a  bone,  which  increases,  and  proves  to 
be  an  abscess,     \^'hen  the  abscess  has  been  opened,  or  has  burst 
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Mpuntaneously,  a  prolje  introduced  into  it  comes  io  contact  with 
purtidfi  u(  dead  boue,  which  is  slowly  imdergoiog  the  process  of 
i*xfiiliati(m.  This  may  happen  in  any  part  of  the  body;  and  ifc 
ioinetimt'3  huppenB  in  the  articulating  extremities  of  the  bones 
yvlmh  I  have  just  mentioned,  that  is,  of  the  toea  or  fingers.  In 
Hiich  eiwi:a  the  treatment  required  is  very  simple ;  and,  where 
tiir»e  can  be  afforded  for  the  cnre^  it  is  very  effectual.  Great 
tittimiion  ihould  be  paid  to  the  improvement  or  maintenance  of 
the  general  health,  and  the  affected  parts  should  be  supported 
by  a  stiff  leathern  splint,  so  as  to  keep  them  in  a  state  of  absaluta 
iiiuiiobility.  The  mode  of  applying  the  splint  depends  on  cir- 
cumstances. Sometimes  it  is  sufficient  to  support  a  part  of  the 
band  or  a  part  of  the  foot ;  at  other  times  the  whole  foot  or  the 
wbtile  band  must  be  supported  in  this  manner.  Of  course  the 
hand  is  thus  rendered  useless  as  long  as  the  splint  is  worn ;  but 
if  a  splint  be  nicely  adjusted  to  the  foot,  and  the  patient  wears 
over  it  a  cloth  boot  with  a  leathern  sole,  made  to  be  laced  in  fronts 
no  harm  will  arise  from  his  taking  exercise  by  walking;  while  it 
will  be  productive  of  great  good,  as  nothing  will  contribute  more 
than  this  to  the  preservation  of  the  general  health.  If  for  any 
reason  it  ahould  be  found  that  the  foot,  even  thus  protected,  will 
not  bear  the  weight  of  the  body,  the  patient  may  be  provided 
with  a  common  wooden  supportj  such  as  is  worn  after  amputation 
of  the  leg  below  the  knee.  I  am  aware  that  what  has  now  been 
stated,  is  no  more  than  what  has  been  stated  in  a  former  chapter, 
when  the  treatment  of  the  Bcrofulous  disease  of  the  joints  was 
itDder  our  oousideration  ;  but  the  subject  is  one  of  such  very  great 
yicticial   importance,  that  I  do  not  offer  any  apology  for  the 

IPBpctition^ 
Tim  effect  of  the  application  of  splints,  in  these  cases  of  necrosis 
0C  Ibe  ixtgers  and  toes,  is  sometimes  very  remarkabia  I  have 
Ke&  &  child  with  several  fingena  enlarged,  and  variously  distorted, 
Wiioffimiif  pain  on  the  slightest  motion  of  the  hand;  in  whom, 
iawgfiiidy  mt  the  splints  being  applied,  all  pain  haa  ceased, 
mi  m  Ite  emam  of  a  few  weeks  the  affected  parta  have  become 
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reduced  to  their  natural  size^  and  have,  in  a  great  degree,  regained 
their  natural  appearance.  I  have  no  reason  to  believe  that,  where 
the  articulating  extremity  of  the  bone  has  lost  its  vitality,  there 
is  ever  any  reproduction  of  bone  to  supply  the  place  of  that  which 
has  been  separated  by  exfoliation  :  and  hence  it  is  that  if  a  finger 
or  toe  recovers  from  this  disease,  it  is  always  shorter  than  naturaL 
The  bone,  which  remains,  however,  does  not  always  lose  its 
mobility.  A  young  lady  had  a  disease  in  the  joint  of  the  great 
toe  with  the  metatarsal  bone,  there  being  necrosis  of  the  base  of 
the  first  phalanx.  A  splint  was  applied,  and  after  a  very  con- 
siderable time  a  portion  of  dead  bone  was  removed  by  the  forceps, 
which  was  found  to  include  the  articulating  surface.  I  advised 
her  to  continue  to  wear  the  splint,  presuming  that  ankylosis 
would  take  place.  No  such  result,  however,  ensued.  The  toe  was 
considerably  shortened ;  but  whether  it  was  that  some  kind  of  new 
joint  was  formed,  or  that  there  was  a  production  of  ligament,  which 
answered  something  like  the  purpose  of  a  joint,  I  will  not  venture 
to  say ;  but  from  one  or  the  other  of  these  causes  the  toe  was  still 
movable  on  the  metatarsal  bone,  and  nearly  as  aseful  as  before, 
enabling  the  patient  to  walk  and  dance  without  the  smallest 
-  inconvenience. 


In  those  cases  in  which  the  joint  is  affected  in  consequence  of 
a  portion  of  dead  bone  being  pent  up  in  a  cavity  in  the  articular 
extremity  of  the  living  bone,  it  is  for  the  most  part  impossible 
for  the  most  careful  observer  to  understand  the  exact  nature  of  the 
disease,  until  the  death  of  the  patient,  or  the  amputation  of  the 
limb,  enables  him  to  ascertain  it  by  dissection.  Under  certain 
circumstances,  however,  this  difficulty  as  to  diagnosis  does  not 
exist ;  and  a  simple  operation  may  then  be  performed  with  a  great 
probability  of  a  favourable  result. 
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Case  LL 

W.  Kendrow  was  admitted  into  St  Creorge^s  Hospital  on  the 
4th  of  February  1837. 

The  knee-joint  was  slightly  enlarged. 

There  was  a  sinus  in  the  anterior  part  of  the  head  of  the  tibia, 
a  little  below  the  joints  through  which  a  probe  could  be  passed  into 
the  centre  of  the  epiphysis,  where  it  came  in  contact  with 
a  portion  of  dead  bone,  apparently  loose  in  the  cavity  in  which 
it  was  contained.     The  motions  of  the  knee  were  unimpaired. 

From  the  history  which  the  patient  gave,  it  appeared  that  about 
a  year  ago,  he  had  suffered  from  a  severe  attack  of  inflammation  of 
the  head  of  the  tibia,  and  that  some  time  afterwards  an  abscess 
burst  in  front  of  the  leg,  leaving  the  sinus  which  ha^  been  just 
mentioned.  There  had  been  two  or  three  attacks  of  inflammation 
in  the  interval  which  had  elapsed  between  the  first  attack  and  the 
time  of  the  patient  coming  to  the  hospital. 

March  2.  Having  exposed  the  head  of  the  tibia,  I  applied  a 
trephine  so  as  to  enlarge  the  sinus  which  led  to  the  interior  of  the 
bone.  At  the  bottom  of  this  sinus  lay  a  detached  piece  of  dead 
bone  of  the  size  of  a  horse-bean,  but  of  a  very  irregular  shape.  This 
was  extracted  without  difficulty. 

A  few  days  after  the  operation  the  patient  had  an  attack  of  rigor 
and  vomiting,  which  was  followed  by  a  severe  attack  of  erysipelas, 
of  which  he  ultimately  died. 

On  examining  the  limb  it  was  found  that  the  whole  of  the  upper 
extremity  of  the  tibia  was  increased  in  size  and  density,  there 
being  a  deposit  of  rough  scabrous  bone  on  many  parts  of  its  ex- 
ternal surface. 

The  cavity  from  which  the  dead  bone  had  been  extracted  was  of 
sufficient  size  to  contain  a  large  cherry,  presenting  a  tolerably 
regular  concave  surface,  but  without  any  consolidation  of  the 
cancelloup  structure.  This  cavity  communicated  with  the  knee- 
joint  in  front  of  the  spine  of  the  tibia  by  a  narrow  aperture.  The 
cartilage  covering  the  head  of  the  tibia  was  in  many  parts  com- 
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pletely  absorbed,  leaving  the  surface  of  the  bone  exposed,  but 
not  in  a  state  of  caries.  In  other  parts  the  cartilage  was  converted 
into  a  substance  bearing  some  resemblance  to  condensed  cellular 
membrane ;  and  in  a  few  places  a  narrow  stripe  of  cartilage  re- 
mained, not  altered  from  its  natural  condition.  In  some  parts  the 
bone,  where  it  was  apparently  exposed,  was  found,  on  a  close 
examination,  to  be  covered  by  a  very  thin  semi-transparent  mem- 
brane.    There  was  no  pus  in  the  joint. 

Although  the  head  of  the  tibia  was  hard  and  dense,  the  condyles 
of  the  femur  seemed  to  contain  less  earthy  matter  than  under 
ordinary  circumstances.  The  cartilage  covering  them  was  easily 
peeled  off,  and  some  portions  of  it  were  so  thin,  that  the  colour 
of  the  bone  could  be  seen  through  them. 

There  is  no  evident  reason  why,  if  he  had  not  been  unfortunately 
cut  off  by  the  attack  of  erysipelas,  this  patient  should  not  have 
recovered,  retaining  a  useful  joint. 
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Case  LII. 

A  woman  who  for  many  years  bad  suflfered  from  rhemnatiflm, 
aflFecting  especially  the  knees,  was  admitted  into  St*  George's 
Hospital  under  the  care  of  Dn  Chambers,  on  account  of  a  pul- 
monary disease,  from  the  effects  of  which  she  died. 

On  examining  the  body  after  death,  the  synovial  membrane  of 
the  right  knee  was  found  to  be  dilated,  much  thickened,  and  pre- 
ternaturally  vascular,  the  inner  surface  of  it  being  lined  by  a  great 
number  of  excrescences,  somewhat  resembling  in  appearance  the 
appendices  epoplicee  of  the  great  intestine,  but  of  a  smaller  size. 
These  presented  a  smooth  membranous  surface  externally,  but  on 
being  cut  into  were  found  to  consist  of  condensed  cellular  mem- 
brane and  fat  The  cartilage  of  the  external  condyle  of  the  femur 
had  wholly  disappeared,  and  in  its  place  a  solid  bony  matter  had 
been  deposited,  not  unlike  ivory  in  colour  and  consistence.  The 
bone  at  this  part  had  a  grooved  appearance,  as  if  worn  by  the 
friction  of  the  patella.  The  cartilage  of  the  inner  condyle  was 
altered  in  structure,  being  softer  than  natural,  at  the  same  time 
that  it  presented  an  indented  or  corrugated  appearance  on  its 
surface.  The  patella  was  wholly  deprived  of  cartilage,  the  exposed 
surface  of  the  bone  being  of  a  hard  and. compact  texture,  and 
exhibiting  distinct  indications  of  its  having  been  worn  by  friction 
on  the  external  condyle  of  the  femur. 

The  left  knee  was  diseased  nearly  in  the  same  manner  as  the 

right,  and  both  knees  were  much  enlarged,  the  enlargement  being 

the   result  partly   of  the   thickened   condition   of   the   synovial 

membranes,  partly  of  an  opaque  serum  collected  in  the  articular 

cavities.* 

•  This  case  has  been  formerly  referred  to,  as  affording  an  example  of  an 
altered  structure  of  the  synovial  membrane,  consequent  on  chronic  inflamma- 
tion. 


VOL.  II. 
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Case  LIU. 

An  old  lady  who  had  suffered  in  an  unusual  degree  from 
gout,  for  a  great  part  of  her  life,  was  supposed  at  last  to  labour 
under  an  organic  disease  of  the  stomach.  She  died  on  the 
20th  of  December  1812,  and  I  was  requested  to  atj^thitm^  the 
body. 

Externally  it  was  observed  that  several  joints  of  the  fingers 
were  ankylosed,  the  fingers  themselves  being  variously  distorted. 
The  middle  finger  of  the  left  hand  was  shortened,  and  the  skin  over 
it  was  loose.  The  bone  of  the  second  phalanx  appeared  to  have 
been  nearly  absorbed,  so  that  there  were  scarcely  any  remains  of  it; 
and  only  a  small  quantity  of  soft  substance  in  its  place.  The  ri^t 
wrist  and  elbow  were  ankylosed,  as  were  also  several  of  the  joiotB 
of  the  toes.  The  knees  admitted  of  incomplete  flexion  and  ex- 
tension ;  and  the  motion  of  the  joints  was  attended  with  a  grating 
sensation. 

In  various  parts  of  the  body  there  were  orifices  in  the  skin  oom- 
municating  with  membranous  cysts,  situated  in  the  adipose  sub- 
stance, and  discharging  a  chalky  fluid. 

On  dissection  it  was  ascertained  that  the  pleura  ptdmonalis  and 
pleura  costalis  were  universally  adhering.  The  peritoneal  suriaces 
of  the  stomach,  spleen,  liver,  and  gall-bladder  adhered  universally 
to  each  other  and  to  the  contiguous  parts.  There  were  no  other 
preternatural  appearances  in  the  thorax  and  abdomen. 

There  were  no  remains  of  the  cartilages  in  the  left  knee.  The 
corresponding  parts  of  the  patella  and  condyles  of  the  femur  had 
the  appearance  of  having  been  worn  into  grooves  and  ridges,  as 
if  from  their  friction  on  each  other  :  presenting,  however,  a  com- 
pact surface,  the  cancellous  structure  not  being  exposed,  as  would 
have  been  the  case  if  friction  had  been  carried  to  the  same  extent 
in  the  dead  body.  A  thin  layer  of  white,  chalk-like  matter  had 
bcion  deposited  on  the  bones,  where  the  cartilages  had  disappeared, 
in  several  places.  On  the  margin  of  tlie  articulating  surfaces  were 
several  small  exostoses.      The  ligaments  and  synovial  membrane 
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were  little  altered  from  their  natural  state ;  with  this  exception^ 
that  the  thin  layer  of  the  latter^  which  is  extended  over  the  car- 
tllages^  had  disappeared  with  the  cartilages  themselves.  In  the 
right  wrist  the  first  row  of  the  carpal  bones  were  aukylosed  to  each 
other  and  to  the  radius. 

The  other  joints  were  not  examined. 


In  the  pathological  museum  of  St.  George's  Hospital  there  is  a 
preparation  exhibiting  the  condyles  of  the  femur  encrusted  with  a 
gouty  concretion  (lithate  of  soda),  taken  from  a  patient,  of  whose 
case  the  following  is  a  brief  history. 

Case  LIV. 

A  man,  52  years  of  age,  was  admitted  into  the  hospital  who  had 
long  laboured  under  a  disease  which  had  been  considered  as 
rheumatic  gout  Some  time  after  his  admission  he  was  seized 
with  erysipelas  of  the  head,  followed  by  diffuse  inflammation 
of  the  submucous  laryngeal  cellular  tissue,  of  which  he  died. 

On  examining  one  of  the  knee-joints,  the  synovial  membrane 
was  found  much  thickened  and  vascular.  The  cavity  of  the 
83n[iovial  membrane  was  filled  by  a  large  quantity  of  a  thick  white 
fluid,  which  proved  to  be  a  mixture  of  lithate  of  soda  and  pus.  In 
some  parts  the  cartilages  had  disappeared,  and  the  exposed  surface 
of  bone  was  covered  by  a  thin  layer  of  the  lithate  of  soda.  Where 
the  cartilages  remained  they  were  encrusted  in  the  same  manner. 
There  were  deposits  of  the  same  gouty  concretion  in  cysts  of  the 
cellular  membrane  external  to  the  joint. 


In  the  museum  of  St.  George's  Hospital  there  are  many  other 
specimens  of  joints  similarly  diseased.  From  these  we  learn  that 
the  lithate  of  soda  is  deposited  in  a  variety  of  textures : — under- 
neath the  synovial  membrane,  on  the  bone  near  the  margin  of  the 
cartilage ;  on  the  surface  and  in  the  substance  of  the  cartilage ; 

T  2 
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in  the  cancclli  of  the  bone,  and  in  the  cellular  tissue  external  to 
the  joint.  In  one  preparation  of  the  patella,  taken  firom  a  gouty 
subject,  the  cartilage  is  seen  increased  in  thickness,  and  present- 
ing a  striated  appearance,  the  stria3  being  at  right  angles  to  the 
articulating  surface.  In  this  case  the  cartilage  is  described  in  the 
catalogue  as  having  been  ^in  its  recent  state  softer  and  more 
yielding  than  natural,  and  having  a  tendency  to  break  up  into 
fibres.' 

Although  the  opportunities  of  examining  the  pathological  con- 
dition of  joints  which  are  affected  in  this  manner  are  only  of 
occasional  occurrence,  there  is  no  surgeon  of  much  experience  who 
has  not  seen  many  eases  of  the  same  disease  in  the  living  person, 
or  who,  having  seen  them,  will  not  assent  to  the  correctness  of 
the  observation  which  I  have  already  made,  that  inflammation  of 
the  synovial  membrane  is  the  first  of  the  series  of  changes  which 
the  joint  undergoes.  This  is  clearly  indicated  by  the  symptoms. 
The  deposit  of  lithate  of  soda  takes  place  only  as  the  disease 
advances,  and  though  it  is  a  very  frequent,  it  is  not  a  constant^ 
occurrence.  The  absence  of  tliis  deposit  is  not  a  proof  of  the 
absence  of  the  gouty  diathesis.  An  elderly  gentleman  was  attended 
by  Dr.  Cliambers  and  myself,  labouring  under  well-marked  symp- 
toms of  gouty  disease.  One  of  the  effects  produced  was  a  chronic 
inflammation  of  the  synovial  membrane  of  one  knee.  The  mem- 
brane was  considerably  thickened,  and  contained  fluid.  He  had 
been  in  this  state,  sometimes  better,  sometimes  worse,  for  some 
years.  When  living  at  his  liouse  in  Scotland,  he  was  seized  with 
symptoms  of  acute  phrenitis,  of  which  he  died.  The  body  was 
examined  by  his  medical  attendant,  Mr.  Johnstone,  who  found 
the  dis(;ased  joint  distended  with  a  dark-coloured  glairy  fluid, 
and  the  cartilages  a})sorbed,  but  without  any  white  incrustation. 

Indeed,  in  cases  of  gout  generally,  it  is  difficult  to  discover  any 
rule  })y  which  the  deposit  of  litliate  of  soda  is  regulated.  One 
person  has  his  fingers  and  toes  distorted  by  gouty  concretions,  at 
llu;  same  time  that  deposits  of  the  same  kind  are  found  in  the 
lary;er  joints,  and  in  the  subcutaneous  cellular  tii^sue  in  various 
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parts  of  the  body ;  while  another  person,  who  has  been  equally 

tormented  by  the  gout  with  the  formers  is  altogether  free  from 
tbia  additioual  cause  of  distress.  Probably  much  depends  on  the 
greater  or  less  prevalence  of  soda  in  the  ajstem^  the  lithate  of 
soda  being  an  insoluble  salt  j  and  in  this  respect  differing  from  the 
combinations  of  the  lithic  acid  with  the  other  alkalies.  There  is 
great  reason  to  believe  tbat  many  of  those  who  are  troubled  with 
what  are  commonly  called  chalk -atones  have  much  aggravated,  if 
they  have  not  actually  produced,  the  evil,  by  taking  large  quanti- 
ties of  soda  for  the  purpoae  of  correcting  acidity  of  the  stomach. 

The  process  by  which  the  absorption  of  the  harder  textures 
takes  place  in  these  cases  is  mamfestly  very  different  from  ulcera- 
tion, and  is  altogether  very  remarkable.  The  cartilages  disappear, 
go  that  the  bones  are  exposed;  but  the  latter  present  notbiug 
corresponding  to  the  appearance  of  a  carious  surface.  They  bear 
evident  marks  of  liaving  been  Bubjected  to  the  influence  of  fric- 
tion, appearing  as  if  portions  of  their  surface  bad  been  scraped  off 
by  a  cbiseL  This  is  especially  observable  in  the  knee,  where  the 
motions  of  the  joint  are  only  in  one  direction  and  less  observable 
in  the  hip,  where  the  motions  are  more  various.  But  the  results 
of  friction  on  the  living  ore  very  different  from  what  they  would 
be  in  the  dead  bone<  There  ia  no  e^cposure  of  the  cancellous 
structure ;  a  process  of  repjur  goes  on  simultaneously  with  that  of 
destruction,  and  the  consequence  is  a  formation  of  a  bard  and 
compact  layer  of  bonOj  bearing  no  small  resemblance  to  ivoiy, 
covering  the  cancellous  structurej  which  must  have  been  exposed 
otherwise. 

In  one  of  the  cases  which  have  been  just  described^  it  was 
found  that  some  new  fonnations  of  bone,  in  the  shape  of  small 
exostoses,  had  taken  place  at  the  margin  of  the  articulating  sur- 
faces. [  shall  have  occasion  hereafter  to  refer  t^o  two  other  cases 
in  each  of  which  portions  of  such  newly^formed  bone  had  been 
broken  off  by  the  motion  of  the  joint«  and  become  loo^e  bodies  in 
the  articular  cavity.     In  other  cp^  *  are  laid 

on  in  one  part,  while  the  orig  "otion 
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in  anotlier,  so  m  completely  to  alter  the  form  and  character  of  the 
articulating  surfaces. 


Section  II. 
()n  the  Symptoms  of  this  Disease. 

The  individuals  who  are  most  liable  to  be  thus  afifected  by 
rheumatic  gout  are  those  who  have  not  been  accustomed  to  much 
bodily  exercise,  and  have  at  the  same  time  led  luxurious  lives.  I 
suspect  that  too  great  an  indulgence  in  the  use  of  animal  food  is 
even  more  likely  to  produce  it  than  the  free  use  of  fermented  or 
Rpirituous  liquors ;  and  that  it  is  for  this  reason  that  it  is  fre- 
quently met  with  among  porters  and  the  upper  servants  of  wealthy 
families, 

Tlio  disease  is  rarely  confined  to  a  single  joint,  and  in  most 
tUHt^inooH  several  joints  are  afifected  in  succession.  Often  it  shows 
WimM  in  the  first  instance  in  a  joint  of  one  of  the  fingers,  which 
in  obN(«rvod  to  bo  slightly  enlarged  and  stifif,  with  an  occasional 
twin^o  K\i  pnin  in  it.  Then,  one  after  the  other,  other  joints  of 
tlio  l(n|;orfi  nro  iifTt'otod  in  the  same  manner.  It  was  to  this  en- 
lui'^miiMit  of  tho  jointit  of  the  fingers  that  Dr.  Haygarth  gave  the 
iiiMMi^  \\\  Uihlittfititit,  The  immediate  cause  of  it  seems  to  be  a 
lliifkohiii^  lit'  the  synovial  membrane,  and  probably  in  part  an 
ult'uniiHi  III'  Ht^runi  into  its  cavity.  Afterwards  the  disease  extends 
III  tlu*  other  and  larger  joints,  sometimes  to  a  greater,  sometimes 
ti»  a  smaller  number  in  succession.  In  those  joints  which  are 
superficially  situated,  so  as  to  admit  of  examination,  fluid  may  be 
det<jct^;(l,  tlic  quantity  of  whicli,  however,  varies  accordingly  as  the 
lirrib  is  cixercised  or  kept  quiet,  and  is  seldom  very  large.  The 
fluid  is  morn  p<.Tcoptible  in  the  first  instance  than  it  is  afterwards, 
on  account  of  tlu;  synovial  membrane  becoming  thickened. 

Th<!  progress  of  the  disease  is  generally  very  slow,  so  that  many 
years  may  (»hipH(^  hrfore  it  reaches  what  may  be  regarded  as  its 
most  advanced  stage.     Tliroughout  the  whole  of  its  course    it 
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causes  no  severe  pain ;  but  there  are  constant  uneasy  sensations, 
and  much  distress  and  inconvenience,  in  consequence  of  the  joints 
becoming  gradually  more  rigid  and  unfit  for  use.     The  patient, 
in  addition  to  his  local  ailments,  always  suffers,  in  a  greater  or 
less  degree,  from  the  usual  effects  of  dyspepsia,  which  are  aggra- 
vated by  want  of  exercise.     He  is  liable  to  acidity  of  the  stomach 
and  flatulence  after  his  meals;    is  nervous  and  irritable;   and 
every  error  as  to  diet,  as  well  as  all  mental  excitement,  will  pro- 
duce an  aggravation  of  both  the  constitutional  and  local  symptoms. 
In  a  few  instances,  after  having  reached  a  certain  point,  the 
disease  becomes  stationary,  or  there  may  be  apparently   some 
degree  of  improvement.     But  except  where  it  was  treated  in  the 
very  earliest  stage,  I  do  not  recollect  any  one  case  in  which  there 
was  anything  approaching  to  a  cure.     In  the  majority  of  cases 
the  disease  is  progressive,  the  joints  becoming  more  and  more 
disorganised,  sometimes  with  little,  at  other  times  with  much, 
increase  in  size.    That  increase  in  this  stage  of  the  disease  depends 
not  merely  on  the  causes  already  mentioned,  but  also  on  a  deposit 
of  new  bone  in  the  neighbourhood,  and  sometimes  on  that  of  a 
gouty  concretion  in  the  surrounding  cellular  tissue.     Ankylosis 
sometimes  takes  place  as  an  ultimate  result.     There  is  little  ten- 
dency to  suppuration,     I  cannot  say  that  abscess  never  forms ; 
for  I  suppose  that  there  are  no  morbid  changes  of  any  kind  in  the 
course  of  which  this  may  not  possibly  occur;  and  indeed,  in  one 
of  the  cases  which  I  have  just  recorded,  it  was  believed  that  there 
were  pus-globules  mixed  with  the  semifluid  substance  which  the 
joint  contained.     But  the  formation  of  abscess  in  these  cases  cer- 
tainly does  not  belong  to  the  regular  order  of  events,  and  must  be 
regarded  as  a  rare  exception  to  the  general  rule.     This  is  a  re- 
markable circumstance  in  the  history  of  the  disease,  and  forms  an 
important  difference  between  it  and  the  ordinary  diseases  to  which 
the  joints  are  liable. 

Distressing  as  such  a  malady  must  always  be,  harassing  the 
patient,  as  it  does  year  after  year,  with  no  prospect  of  a  cure,  still 
it  is  an  evil  varying  very  much  in  degree  in  different  instances. 


iSO  DISEASES  OF  JOCHS. 

In  one  individual  a  few  joints  only  are  affected,  and  these  not  to 
such  an  extent  as  to  prerent  him  from  taking  a  certain  amount  of 
exercise*  and  enjoying  the  advantages  of  social  intercourse;  in 
another  scarcely  one  joint  of  the  extremities  remains  in  a  sound 
state :  some  are  completely  ankyloeed,  and  others  are  so  stiff  as  to 
be  nearly  useless.  NeTertheless,  the  patient  thus  afflicted,  a 
cripple*  dependent  on  others  for  the  means  of  locomotion,  may 
live  for  years,  reconciled  to  calamities  which  have  gradually  come 
upon  him,  and  in  the  possession  of  a  certain  amount  of  comfort 
amid  all  his  sufferings* 


Sicnos  III- 
On  the  Treatment  of  this  Disease. 

In  the  very  commencement  of  this  disease,  before  any  actual  dis- 
organisation has  taken  place,  and  while  the  joints  affected  are 
limiteii  in  number,  I  believe  that  much  may  be  done  towards 
preventing  its  further  prc^press.  The  patient  should  be  placed  on 
a  eareftil  system  of  diet,  partaking  very  moderately  of  animal 
food,  avoiding  fruits,  acids,  raw  vegetables,  and  sugar,  and  taking 
little  or  no  fermented  or  spirituous  liquors.  He  should  take  ex- 
ercise daily,  so  as  to  induce  perspiration ;  and  if  this  cannot  be 
readily  accomplished,  he  may  with  great  advantage  once  in  a  week 
or  fortnight  make  use  of  the  hot-air  bath.  In  addition  to  such 
careful  management  of  himself,  he  may  from  time  to  time  take 
alterative  doses  of  the  acetic  extract  of  colohiciun,  combined  with 
a  small  quantity  of  the  mercurial  pilK  and  ixvasional  purgatives. 
Moderate  doses  of  potash  or  magnesia  may  l>e  given  three  or  four 
hours  after  each  of  his  principal  meals,  so  as  to  neutralise  any 
superabundant  acid  in  the  stomach,  J>oda  should  be  carefully 
avoided,  as  tending,  by  its  combination  with  the  lithic  acid,  to 
form  gouty  concretions. 

According  to  circumstances,  however,  the  treatment  may  be 
varied.      Thus  when   the   patient   is   depressed,   as    sometimes 
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happens  by  the  use  of  colchicum^  the  mixtiure  composed  of  rhu- 
barb, magnesia,  and  ginger,  sold  under  the  name  of  *  Dr  Gregory's 
Powder,'  may  be  taken  every  night,  with  an  active  aperient  at 
stated  intervals ;  and  very  great  benefit  will  often  be  obtained 
from  a  very  long  perseverance  in  the  use  of  these  simple  remedies. 
Little  is  to  be  done  by  local  applications.  If^  however,  there  be 
more  than  usual  pain  in  a  joint,  leeches  may  be  applied,  and  on 
particular  occasions  a  bandage,  not  for  the  purpose  of  making 
pressure,  but  of  limiting  motion.  In  some  instances  a  light 
leathern  splint,  or  pair  of  splints,  may  be  employed  with  advantage. 
When  the  disease  is  fully  established,  the  same  kind  of  treat- 
ment will  be  useful  in  mitigating  its  symptoms,  and  sometimes  in 
retarding  its  progress.  But  here  the  more  active  remedies,  such 
as  mercury  and  colchicum,  must  be  reserved  for  special  occasions. 
The  iodide  of  potassium  has  the  reputation  of  being  useful  in 
cases  of  this  description ;  and  I  believe  that  its  reputation  is  not 
wholly  undeserved.  It  should  be  given  only  in  small  doses  of  two 
or  three  grains  twice  daily,  but  taken,  if  it  agrees  with  the 
patient,  for  several  weeks  at  a  time. 

But,  after  all,  no  general  rule  can  be  laid  down  as  a  guide  for 
the  practitioner  on  all  occasions.  Each  individual  case  forms  a 
study  in  itself,  not  only  for  the  medical  attendant,  but  for  the 
patient  abo. 

In  one  case,  in  which  the  patient  was  afflicted  with  this  disease 
in  a  very  aggravated  form  (so  many  joints  being  aflfected,  that  she 
lay  almost  helpless  on  a  sofa,  and  various  methods  of  treatment 
having  been  already  employed  to  no  purpose),  having  learned  that 
cod-liver  oil  had  been  formerly  supposed  to  be  useful  in  some 
forms  of  rheumatism,  I  was  tempted  to  prescribe  this  remedy  for 
her.  The  purified  oil  was  administered  internally,  and  at  the 
same  time  rubbed  in  as  a  liniment  on  the  aflfected  joints.  It  was 
a  mere  experiment ;  but  there  is  certainly  great  reason  to  believe 
that  it  was  not  altogether  unsuccessful.  Not  only  did  the  disease 
cease  to  make  progress,  but,  when  I  last  saw  the  patient,  after  she 
had  taken  and  rubbed  in  the  oil,  with  occasional  intermissions. 
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In  one  individual  a  few  joints  only  are  affected, 
such  an  extent  as  to  prevent  him  from  taking  a  cer 
exercise,  and  enjoying  the  advantages  of  social  i 
another  scarcely  one  joint  of  the  extremities  vei> 
state :  some  are  completely  ankylosed,  and  others 
be  nearly  useless.      Nevertheless,  the  patient  i; 
cripple,  dependent  on  others  for  the  means  of  l 
live  for  years,  reconciled  to  calamities  which  have 
upon  him,  and  in  the  possession  of  a  certain  aim 
amid  all  his  sufferings. 


Section  III. 
On  the  Treatment  of  thia  Diss 

In  the  very  commencement  of  this  disease^  befaf 
organisation  has  taken  place,  and  while  the  jol 
limited  in  number,  I  believe  that  much  may 
preventing  its  further  progress.     The  patient  sho^ 
a  careful  system  of 'diet,  partaking  very  modeJ 
food,  avoiding  fruits,  acids,  raw  vegetablesj  and  ^ 
little  or  no  fermented  or  spirituous  liquors.     He 
ercise  daily,  so  as  to  induce  perspiration ;  and  if 
readily  accomplished,  he  may  vrith  great  advant 
or  fortnight  make  use  of  the  hot-air  bath*     In  i? 
careful  management  of  himself,  he  may  from  tinij 
alterative  doses  of  the  acetic  extract  of  colchlciun,! 
a  small  quantity  of  the  mercurial  pill,  and  occasiJ 
Moderate  doses  of  potash  or  magnesia  may  be  give 
hours  after  each  of  his  principal  meals,  so  as  to  j 
superabundant  acid  in  the  stomach.     Soda  shouj 
avoided,  as  tending,  by  its  combination  with  th^ 
form  gouty  concretions. 

According  to  circumstances,  however,  the  trr- 
varied.      Thus  when  the   patient   is   depressed 
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CHAPTER   VIIL 

OR  I^QOaB   CAETILAQES   AND   EXCRESCENCES   IK    THE   OATITIES   OF 

THE   JOINTS. 


In  a  former  chapter  I  have  described  certaiti  excrescence  from  the 
inner  surface  of  the  syBOvial,  which  appear  to  be  the  result  of 
loBg-continued  inflamuiation-  There  are  other  excrescences, 
which  cannot  be  traced  to  inflammatory  action,  and  which  at  the 
same  time  are  no  more  of  a  malignant  nature  than  the  common 
polypi  of  the  nose  or  uterus :  and  of  these  I  propose  to  give  some 
account  in  the  present  cliapter. 

A  patient  complains  that  occasionally  in  walking  he  is  seized 
with  a  sudden  pain  in  the  knee,  the  leg  at  the  same  time  being 
fixed  at  a  particular  angle-  With  more  or  less  difficulty  he  con- 
trives to  regain  tlie  mobility  of  the  leg;  and  when  he  has  done  so 
he  discovers  a  hard  solid  body  lying  generally  by  the  side  of  the 
patella,  on  one  of  the  condyles  of  the  femur :  or  perhaps  this  solid 
body  is  not  detected  at  the  time,  but  accidentally  discovered  after- 
wards. There  can  be  no  doubt  that  in  such  a  case  the  symptoms 
are  best  explained  by  supposing  that  the  solid  body  in  question  is 
movable  in  the  joint,  and  that  it  occasionally  slips  in  between  tlie 
articulating  surfaces.  If  a  surgeon  makes  an  incision  into  the 
joint,  and  extracts  the  movable  body,  he  finds  it  to  present  exter- 
nally all  the  appearances  of  cartilage,  being  smooth  on  iU  surface, 
flattened,  and  of  an  irregular  form  otherwise.  If  ft  be  of  a  small 
size,  on  being  cut  into  it  is  found  to  be  cartilaginous  throughout. 
But  if  it  be  larger  (of  the  f^^  a  garden  bean,  for  example) 

there  is  always  a  de^*'^^*  '^  (phosphate  of  lime)  in 

the  centre;  and  i  circumstances  it  be 
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dried,  the  Bhrinking  of  the  cartilage  causes  it  to  have  the  appear- 
ance of  an  irrcgularlj  shaped  bone* 

Such  loose  cartilageB  in  the  joints,  but  more  especiallj  in  tJie 
knee-joints,  are  not  uncommon;  and  the  question  arises— how 
are  they  produced  ?  Some  have  even  supposed  that  they  have  a 
kind  of  indepeEdent  existence,  bearing  some  relation  to  hydatids 
or  other  parasitic  animals.  The  researches  of  pathology,  however, 
contradict  this  hypothesis.  A  cartilage  of  this  kind  is  originally 
formed  in  connection  with  the  synovial  membrane.  As  it  in- 
creases in  size,  it  projects  into  the  cavity  of  the  joint,  but  is  still 
attached  to  the  synovial  membrane  by  a  membranous  band,  which 
is  continuous  at  one  extremily  with  the  synovial  membrane  itself, 
and  reflected  over  the  newly-formed  body  at  the  other.  After 
some  time,  the  membranous  attachment  having  become  elongated, 
and  the  cartilage  having  attained  a  larger  size,  the  former  gives 
way,  and  the  latter  become  a  loose  body,  slipping  from  one  part. 
of  the  joint  to  another,  and  interfering  with  its  motions.  Some- 
times there  is  only  one  of  these  loose  bodies  in  a  joint,  but  fre- 
quently there  are  two  or  more,  and  occasionally  they  are  stiU 
more  numerous. 

These  remarkable  formatioTis  are  not  peculiar  to  the  joints. 
They  are  met  with,  though  more  rarely,  in  the  tunica  vaginalis 
of  the  testicle,  in  the  pericardium,  in  the  pleura,  and  in  the 
peritonaeum.  The  only  serous  membrane  in  which  (as  far  njn  I 
know)  they  never  occiu-  is  the  tunica  arachnoides.  The  structure 
and  formations  of  the  serous  are  so  analogous  to  those  of  th© 
synovial  membranes,  that  it  can  be  no  matter  of  surprise  that 
they  should,  to  a  considerable  extent,  be  liable  to  similar  diseases. 

In  a  preparation  in  the  Pathological  Museum  of  St.  George's 
Hospital,  these  substances  are  seen  in  the  various  stages  of  their 
progress.  There  are  seven  of  them  in  alL  Some  are  attJiched  to 
the  synovial  membrane  covering  the  crucial  ligaments ;  others  are 
situated  elsewhere.  The  smaller  ones  are  seen  to  have  been  de- 
veloped on  the  external  surface  of  the  synovial  membrane,  in 
contact  with  the  subsynovial  cellular  tissue*     Those  of  a  larger 
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size  project  into  the  cavity  of  the  joint,  but  are  still  attached  to 
its  inner  surface  by  membranous  bands.  The  largest  of  all  con- 
tain bony  matter  in  the  centre;  the  others  are  cartilaginous 
throughout. 

A  loose  cartilage  may  exist  in  a  joint  without  causing  much 
inconvenience.  So  it  is  when  it  is  permanently  situated  near  the 
inner  or  outer  condyle  of  the  femur,  and  does  not  slip  in  between 
the  articulating  surfaces.  In  other  cases,  when  the  patient  is 
walking,  he  is  seized  quite  unawares  by  a  pain  in  the  knee,  more 
or  less  severe.  The  leg  becomes  fixed  at  a  particular  angle,  so 
that  he  is  unable  to  proceed  further.  Generally  he  discovers  some 
method  by  whicli  lie  is  enabled  himself  to  dislodge  the  cartilage 
from  the  place  into  which  it  has  slipped.  This  is  done  by  certain 
movements  of  the  leg,  and  by  percussion  of  both  sides  or  one  side 
of  the  joint.  But  even  then  the  accident  is  often  followed  by  in- 
flammation of  the  synovial  membrane,  which  may  continue  for 
several  days,  or  sometimes  for  three  or  four  weeks. 

Nor  is  this  the  whole  extent  of  the  evil.  Ultimately,  where  the 
loose  bodies  have  long  existed,  the  articular  cartilages  are  found  in 
spots  to  have  degenerated  into  the  fibrous  structure,  which  has  been 
formerly  described ;  while  in  other  parts  they  are  entirely  absorbed. 
In  one  case,  in  which  I  had  the  opportunity  of  examining  the 
parts  by  dissection,  besides  some  loose  cartilages  having  the  usual 
appearance,  I  found  another  loose  body  of  an  irregular  shape, 
with  one  surface  smooth  and  cartilaginous,  and  the  other  surface 
having  a  thin  layer  of  bone  adhering  to  it,  being  evidently  a  por- 
tion of  the  articular  surface  actually  broken  oflF  from  the  head  of 
the  tibia.  That  such  an  accident  should  occasionally  happen, 
from  any  sudden  and  violent  motion  of  the  joint,  with  a  hard 
body  loose  in  its  cavity,  is  no  more  than  might  reasonably  be 
expected. 

It  has  been  already  stated  that  in  some  instances  loose  cartilage 
may  exist  in  a  joint,  causing  little  or  no  inconvenience.  Still 
even  here  the  patient  is  never  safe.  It  may  quit  the  situation  in 
whith  it  is  lodged  (perhaps  in  consequence  of  the  breaking  of  the 
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membranoiis  band,  by  which  it  remained  attached  to  the  synovial 
membrane),  and  then  all  at  once  he  may  begin  to  suffer*  As  a 
matter  of  precaution,  it  is  alwaya  advisable  that  a  bandage  ghould 
be  worBj  which  will  have  the  effect  of  limiting  the  motionB  of  the 
joint,  and  which  may  possibly  do  even  more  than  this  by  causing 
the  loose  cartilage  to  become  permanently  fixed  in  some  part  of 
the  joint  where  it  cannot  interfere  with  its  motions,  The  bandage 
described  formerlyj  at  page  153,  is  a  very  convenient  one  for  these 
piuposes. 

If  the  bandage  should  not  give  the  desired  relief,  and  J:he 
patient  suffers  much  inconvenience  from  the  complaint,  there  is 
no  remedy  hut  the  removal  of  the  cartilage  or  cartilages  by  an  in- 
cision into  the  joint. 

My  own  experience  is  in  favour  of  this  operation,  provided  that 
it  be  done  in  a  cautious  and  prudent  manner.  The  patient  should 
be  kept  in  a  state  of  the  most  perfect  quietude  for  two  or  three 
days  preceding,  and  for  several  days  aft^r,  tbe  operation.  The 
cartilage  having  been  well  fixed,  the  different  part«  over  it  should 
be  slowly  and  separately  divided  until  it  is  exposed.  The  wound 
of  the  synovial  membrane  may  be  dilated  by  means  of  a  probe- 
pointed  bistoury,  until  it  is  of  sufBcient  size  to  allow  of  the  carti- 
lage being  extracted  with  a  tenaculum ;  and  the  cut  edges  of  the 
skin  should  be  instimtly  replaced  in  exact  contact  with  each  other 
and  secured  by  meana  of  adhesive  plaster.  There  should  he  no 
searching  for  the  cartilage  in  the  joint.  If  it  should  slip  out  of 
the  way,  the  wound  should  bo  immediately  closed j  and  tlie  Hmb 
should  be  laid  upon  a  splint,  until  the  cut  edges  are  firmly  united, 
^the  completion  of  the  operation  being  postponed  to  a  future 
opportunity, 

I  attended  a  gentleman  who  laboured  under  this  troublesome 
disease,  and  in  whom  the  loose  bodies  not  unfrequently  slipped 
between  the  articulating  surfaces  of  the  knee,  occasioning  an 
almost  immediate  swelUng  of  the  joint-,  with  the  most  excruciating 
pain  and  tenderness,  and  much  symptomatic  fever.  In  one  in- 
stance  more  than  a  month  elapsed  before  these  symptoms*  had 
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subsided.  These  circumstances  are  noticed,  because  they  prove 
that,  in  this  patient,  there  was  a  considerable  disposition  to  in- 
flammation ;  yet,  by  attending  to  the  precautions  above  mentioned, 
as  many  as  five  loose  cartilages  were  extracted  by  three  diflferent 
operations  without  the  slightest  inconvenience  arising  from  any 
one  of  them. 

I  was  consulted  concerning  a  case  in  which  Mr.  Listen,  with 
my  concurrence,  removed  two  large  loose  cartilages  from  a  gen- 
tleman's knee,  by  a  subcutaneous  operation  puncturing  the  skin, 
and  then  making  a  free  division  of  the  fescia  and  synovial  membrane 
with  a  narrow  bistoury,  similar  to  that  which  is  used  in  the  subcu- 
taneous division  of  tendons.  The  operation  in  this  inst&nce  was 
perfectly  successful.  My  own  experience,  however,  does  not  enable 
me  to  determine  whether  it  has  or  has  not  any  advantage  over  that 
which  is  commonly  performed. 

I  have  seen  two  cases  in  which  loose  bodies  existed  in  a  joint, 
which  were  of  a  diflferent  nature,  and  had  a  diflferent  origin,  from 
those  which  are  commonly  met  with.  In  cases  in  which  a  joint  has 
been  long  the  seat  of  disease  (especially  of  that  which  I  have 
described  imder  the  name  of  rheumatic  gout),  it  occasionally 
happens  that  a  bony  ridge  is  formed,  like  a  small  exostosis,  round 
the  margin  of  the  articular  surfaces.  In  the  two  cases  to  which  I 
allude,  this  preternatural  growth  of  bone  had  taken  place,  and,  in 
consequence  of  the  motion  of  the  parts  on  each  other,  portions  of 
it  had  been  been  broken  oflf,  and  lay  loose  in  the  cavity  of  the 
joint. 

The  two  following  cases  are  examples  of  fleshy  tumours  growing 
from  the  inner  surface  of  the  synovial  membrane,  and  successfully 
removed  by  an  operation.  They  are  the  only  cases  of  the  kind 
which  have  come  under  my  observation,  and  therefore  contain  all 
the  knowledge  I  possess  on  the  subject.  Of  the  first  of  these 
patients  I  have  heard  nothing  since  he  quitted  the  hospital.  The 
second  has  never  had  any  return  of  the  disease  in  the  twenty-seven 
years  which  have  elapsed  since  the  operation  was  performed. 
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Case  LV. 


Miirris  Sudbury,  21  yeafs  of  age,  was  admittM  into  St*  Georga*s 
Ifospital  OB  the  4tb  of  October  1820, 

He  bad  swelling,  and  complained  of  pain  and  tenderness,  of 
one  tnee.  He  waa  kept  in  bed ;  the  joint  was  bathed  with  a  cold 
lotion.  Afterwards  blisterB  were  applied*  The  swelling  subsided, 
but  the  joint  continued  weak  and  painfuL 

On  the  11th  of  December,  for  the  first  time,  a  tumour  was 
discovered  evidently  within  the  cavity  of  the  knee-joint,  situated 
on  the  edge  of  the  patella,  over  the  external  condyle  of  the  femur. 
The  tumour  appeared  like  a  loose  cartilage,  of  r.hout  the  size  and 
form  of  an  almond-  Wi\en  the  man  attempted  to  walk,  in  certain 
motions  of  the  limb,  it  slipped  into  the  cavity  of  the  joint,  pro- 
ducing considerable  difltreBS,  and  making  him  lame.  An  attempt 
was  made  to  confine  it  by  means  of  bandages,  but  without  succeas. 

On  the  5th  of  January  1821,  Mr,  Ewbank  made  an  incidon 
through  the  skin,  fascia,  and  synovial  membrane,  so  as  to  expose 
the  tumour.  It  was  found  to  be  not  cartiliiginous,  but  of  a  gristly 
structure;  of  about  the  length  of  an  almond,  but  rather  broader; 
and  it  was  attached  by  one  extremity  to  the  synovial  membrane, 
near  the  edge  of  the  patella.  This  attachment  having  been  divided, 
the  tumour  was  removed.  The  edgea  of  the  wound  were  brought 
into  contact,  and  united  by  the  firat  intention.  Some  inflamma- 
tion of  the  joint,  followed,  but  was  subdued  without  much  difficulty, 
W\\en  the  patient  began  to  walk,  he  found  himself  to  have  been 
much  relieved  by  the  operation. 

Six  weeks  afterwards,  however,  a  tumour  was  discovered  in  the 
knee  of  a  smaller  size  than  that  which  had  been  removed,  but 
occupying  precisely  the  smme  situation ;  so  that  there  was  sufficient 
reason  to  believe  that  it  had  grown  from  the  same  basis.  This 
tumour  could  be  pressed  into  the  joint  by  the  fiagerg,  but  did  not 
slip  into  it  .spontaneously  in  walking;  and  therefore^  at  the  time 
when  the  man  left  the  hospital,  he  did  not  suffer  any  inconvenience 
from  ih 
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Case  LVI. 

Mr.  H.^  a  yoting  man,  oonsulted  me  on  the  25th  of  April  1822^ 
labouring  under  the  following  symptoms : — In  certain  motions  of 
the  right  knee  a  tumour  presented  itself  on  the  inside  of  the  patella, 
which  had  been  supposed  to  be^  and  still  had  the  appearance  of 
being,  a  loose  cartilage  of  a  large  size.  He  said  that  occasionally^ 
in  walking,  this  substance  slipped  between  the  articulating 
surfaces.  The  accident  always  produced  considerable  pain  at  the 
time,  and  inflammation  of  the  synovial  membrane  afterwards, 
which  in  one  instance  confined  him  to  his  bed  for  several  weeks. 
He  said  further,  that  these  symptoms  had  been  gradually  coming 
on  for  two  or  three  years ;  that  he  had  worn  bandages,  without 
experiencing  any  good  effect ;  and  that,  as  the  disease  interfered 
very  much  with  his  comfort  and  occupations,  he  was  desirous 
of  submitting  to  any  operation  which  afforded  him  a  prospect  of 
reliefl 

On  the  28th  of  April,  after  he  had  remained  for  one  or  two  days 
in  a  state  of  perfect  quietude,  I  carefully  made  an  incision  on  the 
tumour,  which  had  been  previously  fixed  by  the  finger  of  an 
assistant  over  the  inner  condyle  of  the  femur.  When  it  was  thus 
exposed,  I  found  it  to  be,  not  a  loose  cartilage,  but  a  tumour  of  a 
fleshy  structure;  and  that  it  was  connected  to  the  synovial 
membrane,  below  the  patella,  by  a  broad  adhesion.  Having  divided 
this  adhesion,  I  removed  the  tumour.  The  edges  of  the  wound 
were  brought  together  by  means  of  a  suture  passed  through  the 
integuments,  and  stripes  of  adhesive  plaster.  The  patient  was 
kept  in  bed,  and  the  limb  was  supported  by  a  splint,  to  which  it 
was  secured  by  bandages  in  such  a  way  as  to  render  the  joint  quite 
incapable  of  motion. 

About  twenty-two  hours  after  the  operation,  symptoms  of 
violent  inflammation  began  to  show  themselves.  There  was  almost 
insupportable  pain;  the  joint  became  rapidly  swollen ;  the  pulse 
rose  to  90  in  a  minute,  and  was  hard  and  strong.  By  means  of 
very  active  antiphlogistic  treatment,  however,  the  inflammation 
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subsided^  without  producing  any  bad  consequences*  On  the  27th 
of  Jtine  he  was  able  to  undertake  a  joiirnej  a  considerable  distance 
from  London ;  at  which  time  the  knee  waa  neither  swollen  nor 
painfull  but  it  was  etill  incapable  of  perfect  fiexion  and  exten- 
sion, Smce  then  the  patient  hag  recovered  the  perfect  nee  of  the 
joint. 

On  examining  more  accurately  the  tumour  which  had  been 
removed  in  this  case,  it  was  found  to  be  about  two  inchee  and  a 
half  in  length,  and  one  inch  and  a  half  in  breadth,  and  somewhat 
\em  than  half  an  inch  in  thickness  in  the  thickest  part ;  convex  oa 
one  sui'face,  and  somewhat  flattened  on  the  other.  It  was  of  a  firm» 
fleshy  structure-  The  general  appearance  of  it  a  good  deal 
resembled  that  of  the  coagukun  which  is  found  in  the  mc  of 
aneuriim ;  but  it  was  not  laminated :  it  had  a  smooth  membranous 
fiurfi&oa;  and  it  waa  manifestly  organisefl,  as  ve^eb  might  be 
distinctly  traced  ramifying  through  ite  subatance,* 


In  each  of  these  cases  the  operation  was  resorted  to  under  the 
impression  that  the  substance  contained  in  the  cavity  of  the  joint 
was  one  of  the  loose  cartilages  of  which  I  have  spoken  in  the 
beginning  of  this  chapter.  If  I  had  been  acquainted  with  the  real 
nature  of  the  disease  in  the  laat  case,  I  should  certainly  have  been 
lefis  inclined  to  attempt  its  extirpation ;  and  the  violence  of  the 
inflammation  which  ensued  must  form  an  additional  reason  for 
hesitation  in  any  future  case  of  the  same  kind. 

But  the  question  will  arise,  how  are  such  firm  fleshy  tumours, 

•  A  remttrkfthle  circumflt«nc«  occurred  in  the  progresi  of  this  case.  The 
wotmd  made  in  tbe  operation  imited  by  the  flxst  intention ;  hut  the  jomt  being 
much  diHteaded  with  aynovia,  the  adheaion  gave  way  f  ao  that  the  wound  wm 
fo^-^ieiied  on  the  mnth  or  tenth  day,  Bnd  the  BynoWa  escaped  in  a  smul]  but 
oonstant  stream*  The  discharge  of  synona  continued ;  hut  the  joint  being  c^re- 
ftilly  retftlnod  in  a  fitat©  of  the  moat  perfect  quietude,  supported  on  a  splint,  no 
addiliouftl  inflammntion  was  the  consequence.  At  last  tUe  flow  of  synovia 
reased ;  the  wound  gradually  closed,  and  in  the  course  of  three  or  four  weeka 
was  iirmlj  cicatrised*  The  same  thing  happened,  under  my  observation ^  in 
inothef  ciwe,  after  the  removi^  of  a  loose  cartilage  from  the  knee. 


LOOSE  CARTILAGES  AND  EXCRESCENCES.  291 

which  are  capable  of  altering  their  position  in  the  cavity  of  a  joint, 
and  which  produce  Bymptoms  similar  to  those  which  are  produced 
by  loose  cartilages,  to  be  distinguished  from  the  latter  ?  Perhaps, 
being  awure  of  the  possibility  of  the  existence  of  a  tumour  of  this 
description,  we  may,  by  a  very  careful  examination,  be  enabled  to 
ascertain,  even  through  the  superjacent  soft  parts,  that  it  has  not 
the  same  degree  of  hardness  with  cartilage  itself.  I  am  not  at 
present  acquainted  with  any  other  circumstances  on  which  our 
diagnosis  can  be  founded.  Fortunately,  however,  it  happens 
that,  while  loose  cartilages  in  joints  are  not  uncommon,  such 
fleshy  tumours  as  I  have  just  described  are  of  very  rare  oc- 
currence. 


Among  the  valuable  essays  illustrative  of  practical  surgery, 
published  by  the  late  Mr.  Hey  of  Leeds,  there  is  one  in  which  he 
gives  an  account  of  certain  cases  in  which  he  supposed  the  patients 
to  have  suffered  from  what  he  has  termed  an  internal  derangement 
of  the  knee-joint.  These  cases,  affecting  as  they  do,  not  indeed 
the  life,  but  the  comfort  of  the  individual,  are  well  deserving  the 
attention  of  the  surgeon  ;  and  for  reasons  which  will  presently  be 
apparent,  I  am  led  to  believe  that  the  consideration  of  them  can 
nowhere  be  more  properly  introduced  than  in  connection  with  that 
disease  which  forms  the  subject  of  the  present  chapter. 

The  patient,  in  using  the  limb,  suddenly  finds  the  leg  fixed  at  an 
angle  to  the  thigh,  with  more  or  less  pain.  By  making  a  more 
complete  flexion,  and  then  a  sudden  extension  of  the  leg,  or  by 
some  other  management,  the  mobility  of  the  joint  is  restored.  The 
accident  however  recurs,  sometimes  at  longer,  sometimes  at  shorter 
intervals,  and  this  state  of  things  may  go  on  for  years.  In  one 
case  the  restoration  of  the  joint  to  its  natural  condition  is  accom- 
plished easily;  in  another  with  diflSculty;  and  according  to 
circumstances  which  we  cannot  explain,  the  accident  is  followed 
by  much  or  little  inflammation,  or  by  no  inflammation  at  all. 

u  3 


I  am  not  aware  that  any  examination  has  been  made  of  a  joint 
liable  to  these  affections,  so  ae  to  afford  us  any  certain  evidence  a^ 
to  the  peculiar  condition  of  it  on  which  the  symptoms  depend. 
It  is  difficult  to  understand  how  there  should  be  any  actual  dis- 
placement  of  parts  bo  fixed  bj  their  attachments  as  the  crucial 
ligaments  or  the  eemikmar  cartilages.  The  sjrmptoms  very  much 
resemble  those  produced  by  a  loose  cartilage  within  the  joints 
But  in  the  cases  here  referred  to^  no  loose  cartilage  can  be  detected, 
HoweTer,  it  may  well  he  that  there  is  a  loose  cartilage,  or  gome 
kiud  of  pendulous  excrescence,  which  occasionally  slips  into  the 
space  between  the  articulating  extremities  of  the  bone,  though  it 
is  ueTer  so  situated  as  to  be  perceptible  externally  ;  and  this  on 
the  whole  seems  to  be  the  most  probable  hypothesis.  Still  it  must 
be  owned  that  the  subject  is  open  to  further  inquiry,  and  that  the 
facta  which  I  am  about  to  state  are  not  very  easily  to  be  reconciled, 
either  with  this  hypothesis,  or  with  that  suggested  by  Mr,  Hey*  A 
medical  practitioner,  at  the  western  end  of  London,  occasionally 
found  hie  leg  fixed  at  an  angle  to  the  thigh  in  the  manner  which 
has  been  described.  By  experience  he  had  learnt  the  management 
of  his  own  case,  and  by  certain  motions  of  the  limb  contrived  to 
relieve  himself  whenever  the  accident  occurred-  One  day,  however, 
ho  failed  in  doing  so.  He  was  in  consequence  seen  by  the  late 
Mr,  Yance,  afterwards  by  mjrself,  and  then  by  Sir  Astley  Cooper  ; 
but  we  were  all  equally  unsuccessful  with  himself;  and  after  having 
made  various  attempts  to  extricate  the  leg  from  the  position  in 
which  it  had  become  fixed,  and  caused  the  patient  to  suffer  much 
pain  to  no  purpose,  we  were  compelled  to  leave  him  in  the  situation 
in  which  we  found  him.  Much  inflammation  of  the  joint  followed, 
which  was  relieved  by  the  usual  remedies.  After  some  weeks 
(having  no  written  notes  of  the  case,  I  do  not  know  the  exact 
period)  the  patient  found  that  the  joint  had  acquired  a  small 
degree  of  mobility.  This  gradually  increased,  and  at  last  he 
regained  the  perfect  use  of  the  limb ;  could  bend  and  extend  the 
leg,  and  walk  as  well  as  ever.     For  a  considerable  time  afterwards, 
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during  which  I  occasionally  saw  him,  he  had  no  recurrence  of  the 
accident.  In  the  meanwhile  he  became  affected  with  some  organic 
visceral  disease^  which  compelled  him  to  leave  London.  Ultimately 
he  died,  and  I  have  not  heard  that  the  condition  of  the  joint  was 
made  the  subject  of  examination  after  death. 
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CHAPTER   IX. 

MAUaNANT   DISEASES,   AHD   OtKEH   MOKBID    GBOWTHS,   CONNECTED 
WITH   THE   JOINTS. 


It  is  well  known  that  the  bones  are  liable  to  be  affected  with 
carcinoma.  To  that  cause  are  to  be  attributed  the  pains  in  the 
limb^  which  aouietimes  occur  in  patientji  who  suffer  from  carcinoma 
of  the  breast,  aud  which  are  often  so  intense  as  not  to  admit  of 
being  relieved  even  by  the  most  powerful  opiates.  In  snob  oases 
the  bones  become  so  brittle^  that  they  may  be  fractured  by  the 
slightest  force,  even  by  the  patient  accidentally  turning  himself 
in  bed* 

If  the  articulating  extremity  of  a  bone  be  thus  affected,  the 
symptoms  which  arise  will  more  or  less  resemble  those  produced 
by  other  diseases  of  the  joint. 

Case  LVU. 
A  lady  between  60  and  70  years  of  age,  in  the  year  1817, 
undenft^ent  the  opemtion  for  the  removal  of  a  scirrhous  breast 
Some  time  afterwards  a  hard  tumour  showed  itself  in  the  cicatrix ; 
and,  about  the  same  period,  she  began  to  complain  of  pain  in  the 
left  hip  and  thigh.  On  the  7th  of  November  1820,  I  saw  her  in 
consultation  with  Mr.  Smithy  surgeon,  of  Eicbmond,  by  whom  she 
was  attended.  At  this  time  a  large  scirrhous  tumour  occupied  the 
situation  of  the  breast  which  had  been  amputated.  She  complained 
of  pain  in  the  hip,  thigh,  and  knee,  which  was  aggravated  by 
pressure.  The  pain  was  very  severe,  keeping  her  awake  at  night, 
except  when  she  was  under  the  influence  of  a  very  large  dose  of 
opium.   There  was  a  cluster  of  enlarged  glands  in  the  groin,  making 
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a  hard,  and  somewhat  movable  tmnour.  On  the  18th  of  December 
following  the  patient  died ;  and  the  body  was  examined  by  Mr. 
Smith  and  myself  on  the  following  day. 

We  found  that  the  thigh-bone  had  been  broken  transversely 
about  two  inches  below  the  neck ;  and  it  was  evident,  from  the 
appearance  of  the  fracture,  that  it  had  taken  place  either  immedi- 
ately before  or  after  death.  In  either  case,  it  must  have  been  the 
result  of  some  very  trifling  accident.  The  whole  of  the  superior 
extremity  of  the  thigh-bone  was  softer  and  more  brittle  than 
natural;  but  this  morbid  change  was  less  distinct  below  than 
above  the  fracture,  and  it  was  most  distinct  in  that  part  of  the 
head  of  the  bone  which  was  contiguous  to  the  cartilage.  On 
making  a  section  of  the  head  and  neck  of  the  femur,  the  earthy 
matter  was  found  to  be  very  deficient,  and  a  cartilaginous  or 
gristly  substance  was  seen  blended  with  the  bony  structure.  In 
several  places  there  were  spots  of  increased  vascularity,  with  a 
deposition  of  some  cheesy  matter  in  the  centre.  The  cartilages 
were  not  ulcerated,  and  there  was  no  eflFusion  of  pus,  lymph,  or 
serum  into  the  cavity  of  the  joint.  The  enlarged  inguinal  glands 
had  the  structure  of  scirrhus;  and  there  was  a  similar  mass  of 
scirrhous  lymphatic  glands  in  the  pelvis  immediately  above  the 
crural  arch. 


The  bones  are  much  more  Hable  to  be  aflected  by  fungus 
hsematodes  than  they  are  by  carcinoma;  and  the  former  fre- 
quently occurs  in  them  as  a  primary  disease ;  that  is,  not  having 
previously  shown  itself  in  any  other  part  of  the  body.  Several 
cases  have  fallen  under  my  observation,  in  which  a  tumour  of  this 
description  has  had  its  origin  in  one  of  the  bones  of  a  joint ;  and 
it  is  evident  that  such  a  tumour,  affecting  in  its  progress  the 
contiguous  parts,  must,  by  degrees,  completely  destroy  the  struc- 
ture of  the  joint. 

According  to  my  experience,  it  is  very  difficult  in  these  cases 
to  recognise  the  exact  nature  of  the  disease  until  it  has  made  con- 
siderable progress.     Very  frequently,  while  in  its  early  stage,  is 
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causes  the  patient  so  little  incoiivenience,  that  he  scarcely  thinks 
it  worth  while  to  seek  surgical  advice.  After  some  time  a  dull 
pain  is  experienced  in  the  joint,  which  is  somewhat  aggravated  hy 
exercise,  and  the  increase  of  sixe  is  too  palpable  to  be  overlooked* 
As  the  tumour  increases,  it  is  found  to  be  elastic  in  some  paj:ts, 
and  probably  hard  in  others.  For  a  considerable  time  it  does  not" 
interfere  with  the  functions  of  the  joint,  which,  however,  after- 
wards becomes  limited  in  ite  motion,  and  nltimat-ely  completely 
fixed  in  one  position.  I  have  known  only  a  single  cane  in  which 
the  patient  did  not  Bubmit  to  amputation  before  the  disease  had 
reached  its  most  advanced  stage;  and  here  the  skin  hecame^^ 
ulcerateil,  and  a  large  ill-conditioned  ulcer  was  the  consequence. 

The  two  following  cases  will  sufficiently  illmtrate  the  foregoing 
observations. 


Casb  LVIII. 

William  Williamson,  14  years  of  age,  was  admitted  into  St. 
George's  Hospital  un  the  21st  of  September  1831,  on  account  of 
a  tumour  on  the  inside  of  the  right  knee,  extending  from  about 
two  inches  below  the  tubercle  of  the  tibia  upward,  over  the  inner 
condyle  of  the  femur,  as  high  as  one-fourth  of  that  bone,  andj 
backward  so  as  to  occupy  the  ham.  The  boundarieB  of  the  tumour* 
were  distinctly  defined.  It  seemed  to  have  had  its  origin  in  the 
head  of  the  tibia,  and  the  tendons  of  the  inner  ham-string  were 
seen  stretched  over  its  siu-face  at  the  upper  part,  and  apparently 
terminating  in  it  below.  The  circumference  of  the  knee-joint,  in 
the  situation  of  the  tumour,  was  eighteen  inches.  The  skin 
covering  the  tiunour  was  tense  and  shining,  with  large  tortuoua 
veins  ramifyiug  into  it^ 

On  examining  it  with  the  band,  some  parts  of  the  timiour  were 
found  t<)  be  hard,  while  others  were  soft  and  elastic. 

The  joint  admitted  of  some  degree  of  motion,  but  was  kept  in 
the  half-bent  position.  The  tibia  appeared  to  be  the  only  bone 
implicated  in  the  disease, 

The  patient  bad,  generally^  had  good  health,  and  seemed  to 
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free  from  all  other  disease  at  the  time  of  his  being  admitted  into 
the  hospitaL 

He  stated  that  in  April  1831  he  first  experienced  a  slight  degree 
of  pain  in  the  head  of  the  tibia^  especially  in  walking.  About  six 
weeks  afterwards  he  observed  a  slight  enlargement  of  the  bone, 
which  from  that  time  gradually  increased. 

September  29th.     The  limb  was  amputated. 

On  examining  the  knee-joint^  the  tumour  was  found  to  be  wholly 
formed  by  an  expansion  of  the  head  of  the  tibia.  The  upper  and 
inner  part  of  the  tumour  was  composed^  partly  of  cysts  containing 
a  bloody  fluid,  and  partly  of  organised  medullary  substance.  In 
other  parts  there  was  a  mass  of  bony  and  cartilaginous  substance, 
disposed  in  fibres  which  seemed  to  proceed  firom  what  had  been 
the  surface  of  the  original  bone,  and  presented  a  somewhat  radi- 
ated appearance.  The  other  bones,  the  cartilages,  and  the  soft 
parts  composing  the  joint,  were  in  a  natural  state. 

Case  LIX. 

Louisa  Burton,  a  girl  of  a  delicate  habit,  was  admitted  into  St. 
George's  Hospital  on  the  2nd  of  March  1836.  She  stated  that 
she  had  been  out  of  health  for  some  time,  and,  for  the  last  fifteen 
months,  had  experienced  shooting  pain  in  the  right  shoulder, 
gradually  increasing  in  severity. 

At  the  time  of  her  admission  there  appeared  to  be  some  enlarge- 
ment in  the  situation  of  the  upper  extremity  of  the  humerus.  She 
complained  of  pain  when  the  head  of  the  humerus  was  pressed 
against  the  surface  of  the  glenoid  cavity  of  the  scapula,  but  not 
when,  by  placing  the  hand  on  the  elbow,  pressure  was  made  in 
the  direction  upwards.  Pain  was  also  occasioned  by  raising  the 
elbow,  so  that  the  Umb  should  form  a  right  angle  with  the  body. 

An  issue  was  made  with  caustic  behind  the  shoulder,  and  a 
mercurial  treatment  was  employed.  It  was  supposed  at  the  time 
that  some  improvement  had  taken  place,  but  the  patient  left  the 
hospital  on  the  30th  of  May,  as  the  air  of  it  did  not  agree  with 
her  general  health. 
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On  the  18th  of  January  1837,  she  was  readmitted  into  the 
hospitaL  She  was  now  in  a  better  state  as  to  her  general  healUi^ 
but  there  was  a  visible  increase  in  the  size  of  the  head  of  the 
humerus.  She  complained  of  severe  pain  when  pressure  was  made 
on  this  part^  but  she  had  little  pain  otherwise. 

Soon  after  her  admission  she  had  a  severe  attack  of  erysipelafly 
under  which  she  sank  and  died. 

On  examinng  the  body,  the  synovial  membrane  and  capsular 
ligament  of  the  shoulder-joint  were  found  to  be  firee  from  diseue. 
The  cartilage  lining  the  glenoid  cavity  of  the  scapula  was  in  a 
natural  state.  The  cartilage  covering  the  head  of  the  hnmenis 
was  much  attenuated,  and  was  easily  separated  firom  the  bone. 
In  some  parts  it  was  nearly  transparent,  and  had  the  appearance 
of  membrane  rather  than  of  cartilage. 

Immediately  underneath  the  cartilage  the  bone  had  disappeared, 
and  in  its  place  there  was  a  soft  organised  mass,  of  a  reddidi 
colour,  elastic  to  the  touch,  resembling  a  medullary  tumour,  but 
of  a  firmer  consistence  than  is  usuaL  At  the  posterior  part  of  the 
humerus,  below  the  greater  tuberosity,  there  was  a  protrusion  of 
the  same  morbid  growth  of  the  size  of  a  small  chestnut.  On  the 
inside  of  the  neck  of  the  humerus,  and  in  the  upper  part  of  tbe 
shaft  of  the  bone,  the  vascular  substance  already  mentioned  was 
continued  into  a  more  dense  structure,  approaching  to  the  con- 
sistence of  cartilage,  and  very  similar  to  scirrhus  in  appearance. 


I  have  no  reason  to  believe  that  any  truly  malignant  disease 
ever  has  its  origin  in  the  synovial  membrane.  At  any  rate  such 
an  occurrence  must  be  rare,  as  no  example  of  it  has  fallen  under 
my  own  observation.  It  appears,  however,  that  the  same  exemp- 
tion does  not  extend  to  the  fibrous  structures ;  as  in  the  patho- 
logical museum  of  St.  George's  Hospital  there  is  a  preparation 
taken  from  a  patient  under  the  care  of  Mr.  Caesar  Hawkins,  in 
which  a  large  fungous  tumour,  connected  with  the  knee-joint, 
seems  to  have  had  its  origin  from  the  loose  edge  of  the  p^f^Ha 


MAUONANT  DISBASBS.  299 

and  the  ligament  of  the  patella.  In  this  case,  notwithstanding  the 
existence  of  some  enlarged  glands  in  the  groin^  the  limb  was 
amputated.  The  patient  died  very  soon  afterwards^  labouring 
mider  visceral  disease. 

It  is  plain  that  whether  the  malignant  disease  affectixig  a  joint 
be  scirrhus  or  fungus  hsematodes,  or  partaking  of  the  nature  of 
both  the  one  and  the  other,  the  surgeon  has  nothing  to  offer  in 
the  way  of  remedy  but  amputation ;  and  the  only  question  is,  how 
far  is  it  probable  that  even  this  will  lead  to  the  patient's  cure  ? 
I  am  afraid  that  there  is  no  one  who  has  had  much  experience  in 
these  matters  who  can  feel  himself  justified  in  entertaining  any 
sanguine  hopes  of  the  ultimate  success  of  an  operation  performed 
under  these  circumstances.  There  is  no  doubt  that,  in  the  great 
majority  of  instances  where  we  have  the  opportunity  of  tracing  the 
patient's  history  afterwards,  we  find  that  the  disease  has  returned 
either  in  the  limb  itself,  or  in  some  of  the  viscera.  In  a  very  few 
cases,  however,  it  is  otherwise. 

Gasb  LX. 

In  June  1836  I  was  consulted  respecting  a  yotmg  lady,  about  18 
years  of  age,  who  laboured  under  a  considerable  enlargement  of 
one  shoulder.  The  head  of  the  humerus  was  expanded  into  a 
broad  and  somewhat  elastic  tumour.  There  was  some  but  not 
considerable  pain  in  the  joint.  The  mobility  of  spine  was  neces- 
sarily impaired  by  the  increased  size  of  the  humerus,  but  did  not 
seem  to  be  affected  otherwise. 

In  a  consultation  between  Sir  Astley  Cooper  and  myself,  it  was 
agreed  that  the  limb  should  be  removed  at  the  shoulder-joint,  which 
operation  I  afterwards  performed  in  the  presence  of  Sir  Astley 
Cooper  and  Mr.  Aston  Key. 

The  scapula,  the  cartilage  lining  the  glenoid  cavity,  the  capsular 
ligament,  and  synovial  membrane  of  the  joint,  were  in  a  healthy 
state.  The  disease  was  wholly  confined  to  the  head  of  the  humerus, 
which  was  converted  into  a  medullary  or  fungous  tumour  of  con- 
siderable size,  with  very  little  remains  of  earthy  material  in  it. 
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The  cartilage  remained  entire,  adhering  to  the  surface  of  the  morbid 
growth. 

The  wound  healed  readily,  and  I  know  that  there  had  been  no 
return  of  the  disease  two  years  afterwards,  I  have  heard  nothing 
of  the  patient  since  that  period. 


It  is  to  be  observed  that  in  this  instance  the  whole  of 
humariifl,  that  is,  the  whole  of  the  organ  in  which  the  disease 
situated^  was  removed*  It  ia  probable  that  the  success  of  the 
operation  in  such  cases  depends  mainly  on  that  circimiatance. 
When  a  acirrhoua  tumour  is  imbedded  in  the  gland  of  the  breast, 
no  experienced  surgeon  would  be  satisfied  with  any  operation  short 
of  that  of  removing  the  entire  breast,  and  the  impossibility  of 
doing  more  than  to  remove  a  portion  of  the  tongue,  affords  a 
reasonable  explanation  of  the  almost  universal  failure  of  an 
operation  when  that  organ  is  the  seat  of  malignant  disease. 

Are  we,  then,  to  conclude  that,  when  a  joint  is  affected  by 
malignant  diseasej  it  is  never  advisable  to  amputate  the  limb, 
unlesa  the  whole  of  the  bone  in  which  the  diaea.se  exista  can  be 
taken  away  ?  For  example^  that  we  are  justified  in  recommending 
the  amputation  of  the  thigh,  if  the  disease  be  limited  to  the  head 
of  the  tibia,  but  not  if  it  be  in  the  condyles  of  the  femur?  The 
question  is  of  great  practical  importance,  and  deserves  further 
consideration. 

Case  LXL 
Mr.  0,,  25  ye^B  of  age,  in  January  1828^  first  experienced  a 

sensation  of  weakness  in  the  right  knee,  with  a  slight  pain,  after 
walking  even  a  short  distance.  These  symptoms  continued  ;  and^ 
in  the  course  of  two  or  three  months,  he  observed  a  small  tumour 
over  the  external  condyle.  He  remained  in  this  state,  the  tumour 
not  increasing  in  size  through  the  spring,  and  the  greater  part  of 
the  eummer- 

In  the  middle  of  the  following  August  he  one  day  went  through 
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a  great  deal  of  fsttigue  in  groufie-shooting ;  after  which  the  tumour 
began  to  increase  in  size. 

On  the  Ist  of  September,  in  walking  over  a  field,  his  foot  slipped 
into  a  hollow  in  the  ground.  This  caused  great  pain  in  the  knee, 
and  he  was  under  the  necessity  of  riding  home.  After  this  accident 
the  tumour  progressively  increased.  On  the  25th  of  January  1829, 
he  came  to  London,  and  placed  himself  under  the  care  of  Mr. 
Griffiths,  of  Pimlico,  and  myself.  At  this  time  there  was  a  very 
considerable  enlargement  of  the  whole  of  the  upper  part  of  the 
knee-joint,  so  that  it  was  four  inches  more  in  circumference  than 
the  corresponding  part  of  the  opposite  limb.  The  tumour  was 
soft  and  elastic,  occupying  the  situation  of  both  condyles  of  the 
femur,  but  being  more  especially  prominent  in  that  of  the  outer 
condyle.  The  head  of  the  tibia  and  the  patella  did  not  seem  to  be 
implicated  in  the  disease,  and  the  joint  retained  nearly  its  natural 
degree  of  mobility. 

For  some  time  after  I  was  consulted,  the  tumour  remained 
nearly  stationary :  then  it  began  to  increase ;  and,  as  no  remedy 
seemed  to  have  any  dominion  over  the  disease,  a  consultation  was 
held  with  Sir  Astley  Cooper,  in  which  it  was  determined  that  the 
limb  should  be  amputated.  The  operation  was  accordingly  per- 
formed on  the  6th  of  July  1829. 

On  examining  the  limb  afterwards,  the  femur  was  found  to 
terminate  abruptly  about  five  inches  above  the  knee-joint.  In 
place  of  the  condyles  and  lower  part  of  the  shaft  of  that  bone, 
there  was  a  large  tumour,  of  an  irregular  form,  the  structure  of 
which  bore  a  nearer  reserriblance  to  that  of  fungus  Juxmatodea 
than  of  any  other  morbid  growth.  The  cartilage  which  had 
covered  the  surface  of  the  condyles  of  the  femur  was  seen  expanded 
over  the  lower  part  of  the  tumour;  being  everywhere  thinner  than 
natural,  but  nowhere  in  a  state  of  ulceration.  In  some  parts  it 
had  contracted  adhesions  to  the  cartilage  covering  the  head  of  the 
tibia. 

In  other  parts  the  timiour  was  covered  by  some  thin  remains 
of  the  periosteum,  and  a  layer  of  thickened  cellular  membrane. 
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I  heard  of  this  patient  beoizr  sx^v  :&Z}i  w^nl.  iurxng  bad  no 
occurrence  of  the  di^mese  soci^  jfiLTf  in«r  i^  ccieration. 

I  have  transcribed  tbe  ab^'v^  liscccy  :b:i2£  d^  noces  of  the  case 
which  were  taken  at  tbe  lOBe^^uii  v^Sr^ver^anervaidspidilisbed 
in  the  third  and  £KErt&  MasiND^  ^-t  i^  preent  w«>rk.  It  mav  be 
observed  that  the  stnicccr^f  ce  i^  rsaaoor  is  described  twt  as  beimg 
that  of  fungiLS  iUniufli*tiM^  ims  as  bearing  a  nearer  resemllmnee 
to  it  than  to  that  ijf  m/^f  ocier  morind  growth*  It  woidd  appear, 
therefore,  that  I  rnust^  in  the  first  instance,  have  entertained  saa^ 
doubts  as  to  the  exact  nature  of  the  disease.  To  whatever  extoxt 
these  doubts  existed,  subsequent  observations  have  aadafied  me 
that  they  were  not  without  foundation,  and  have,  indeed,  led  me 
to  the  conclusion  that  the  disease  was  not  fungus  h^ematodes,  bat 
a  peculiar  change  in  the  structure  of  the  femur,  of  local  origin, 
and  not,  in  the  proper  acceptation  of  the  term,  of  a  malignant 
nature. 

1.  In  the  preparation  taken  from  this  case,  which  is  preserved 
in  the  Museum  of  St,  George's  Hospital,  the  effect  produced  by 
the  spirit  is  such  that  it  is  impossible  to  form  an  opinion  as  to  the 
exact  character  which  the  disease  presented  in  its  recent  state.  A 
drawing  made  by  Mr.  Perry,  whose  accuracy  as  an  anatomical 
draughtsman  is  well  known  to  the  anatomists  of  this  metropolis, 
supplied  this  deficiency.  It  is  there  seen  that  the  tumour  consisted 
of  a  congeries  of  thin  membranous  cells,  in  which  a  solid  matter, 
of  no  very  distract  organisation,  was  contained. 

2.  Another  preparation,  also  in  the  Museum  of  St.  George's 
Hospital,  exhibits  a  disease,  which  is  evidently  of  the  same  nature 
with  that  in  the  case  which  has  been  just  described.  The  mem- 
branous cells  are  here  seen  in  the  preparation  itself;  but  they  are 
still  more  distinct  in  the  drawing  of  the  recent  parts  made  by  the 
same  artist.  The  patient  who  was  the  subject  of  this  disease  was 
carrying  a  heavy  burden,  when  his  right  foot  became  entangled  in 
a  hole  in  the  ground,  and  he  fell.  He  immediately  experienced  a 
severe  pain  in  the  knee,  and  it  was  after  this  accident  that  the 
enlargement  of  the  joint  was  first  observed.    The  tumour  continued 
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to  increase^  with  a  serere  shooting  pain,  until  it  was  twenty-six 
inches  in  drcomferenoe.  Six  years  from  the  time  of  the  first 
appearance  of  the  disease  I  amputated  the  thigh  in  St.  George's 
Hospital.  I  have  since  heard  of  the  patient,  who  was  alive  and 
well,  having  had  no  recorrence  of  the  disease  several  years  after- 
wards. 

3.  Many  years  ago  Sir  Asdey  Cooper  and  myself  were  consulted 
respecting  a  lady  having  a  tumour  of  the  knee,  the  external 
character  of  which  bore  a  very  close  resemblance  to  what  was 
observed  in  the  two  preceding  cases.  In  this  instance,  also,  the 
patient's  attention  was  first  called  to  the  disease  after  an  accident 
in  walking.  Besides  the  large  tumour  in  the  situation  of  the 
condyles  of  the  femur,  there  was  a  manifest  enlargement  of  the 
whole  shaft  of  that  bone,  which  led  Sir  Astley  Cooper  and  myself 
to  believe  that  it  partook  of  the  disease  of  the  epiphysis,  and  that 
we  were  therefore  not  justified  in  recommending  amputation.  I 
have  lately  had  the  opportunity  of  seeing  the  patient.  The  tumour 
of  the  knee  is  larger  than  when  I  was  formerly  consulted ;  but  no 
ulceration  of  the  skin  has  taken  place.  There  is  no  enlargement 
of  the  inguinal  glands;  nor  are  there  any  other  circumstances 
which  justify  the  conclusion  that  the  disease  is  of  a  malignant 
nature. 

If  the  conclusion  at  which  I  have  now  arrived,  as  to  the  nature 
of  the  three  last-mentioned  cases,  be  correct,  I  have  no  sufficient 
evidence  to  ofler  in  favour  of  an  operation  performed  for  the  re- 
moval of  a  joint  affected  with  malignant  disease,  in  which  a  portion 
of  the  bone,  in  which  the  disease  has  originated,  is  allowed  to 
remain.  Cases  may  have  occurred  in  which  there  was  no  re- 
currence of  the  disease  under  these  circumstances ;  but  there  has 
been  no  such  favourable  result  in  any  of  those  in  which  I  have  had 
the  opportunity  of  learning  the  patient's  history  afterwards ;  and, 
as  I  have  already  observed,  it  is  not  what  our  experience  of  the 
effects  of  operations  performed  for  malignant  diseases  in  other 
organs  would  lead  us  to  expect.  I  confess  that  it  seems  to  me  that 
the  rule  of  practice  is  sufficiently  obvious,  though  there  may  be 
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some  difficulty  in  the  application  of  it  to  individual  cases^  on 
account  of  our  having  no  certain  marks  by  which  we  may,  at  all 
times,  and  m  every  instance,  distinguiBh  diseases  which  are  ma- 
lignant, and  diseases  which  are  not  malignant^  from  each  other. 

Morbid  growths,  having  their  origin  in  the  bone  or  periostaum 
in  the  immediate  vicinity  of  a  joint,  are  more  or  leas  liable  to  be 
confounded  with  disease  begirming  in  the  joint  itself;  and  at  all 
events,  as  they  increase  in  size,  they  cannot  faU  to  produce  the 
effect  of  limiting  the  motions  of  the  joint,  and  ultimately  destroy- 
ing its  organisation.  The  following  case  will  serve  to  illustrate 
the  foregoing  observations. 

Case  LXir. 

A  lady,  in  the  year  1808,  first  observed  a  swelling  in  the  tipper 
part  of  one  knee,  which  waa  unattended  by  pain,  and  which  in- 
creased slowly,  but  uniformly.  In  the  course  of  three  years  it  had 
attained  so  inconvenient  a  magnitude,  that  she  was  induced  to 
consent  to  the  loss  of  the  limb.  Mr.  Thomas^  under  whose  care 
the  patient  was,  amputated  the  joints  and  allowed  me  to  examine  it 
afterwards. 

The  tumour  occupied  the  upper  part  of  the  knee,  beginning  at 
the  edge  of  the  cartilaginous  surface,  and  extending  about  three 
or  four  inches  up  the  lower  part  of  the  thigh.  It  was  interposed 
between  the  muscles  and  the  bone  of  the  thigh,  so  that  the  former 
were  seen  expanded  over  it.  It  was  of  a  greyish-white  colour^ 
composed  of  fibres  or  of  a  gristly  semi-transparent  substance,  with 
osseous  matter  intermixed  with  it,  and  about  two  inches  in  thick- 
ness on  each  side  of  the  femur.  At  the  upper  part  it  was  seen , 
distinctly  originating  in  the  periosteum ;  at  the  lower  part  the 
periosteum  could  not  be  traced,  and  the  Btructure  of  the  bone  was 
continuous  with  that  of  the  tumour.  The  cartilages  and  ligaments 
of  the  joint  were  free  from  disease.  On  the  external  surface  of 
the  synovial  membrane,  unconnected  with  the  diseased  structure 
above,  there  were  three  or  four  flattened  bodies,  each  of  about  the 
size  of  a  kidney -bean,  of  a  white  coloiur,  and  of  a  texture  somewhat 
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softer  than  that  of  cartilage.     The  synovial  membrane  itself  wau 
free  from  disease. 

I  met  with  another  case  in  which  the  patient  appeared  to  labour 
under  an  enormous  timiour  of  the  hip.  It  was  ascertained,  by 
dissection,  that  the  hip  itself  was  free  from  disease,  and  that  the 
enlai^ement  was  formed  by  an  osteo-sarcomatous  growth  from  the 
periosteum  of  the  upper  extremity  of  the  femur.  Two  other  cases 
have  come  under  my  observation  apparently  similar  to  that  just 
mentioned,  but  in  which  I  had  not  the  opportunity  of  examining 
the  parts  by  dissection. 
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CHAPTER  X. 


NETJBALQIA   OF  ^HE  JOINTS. 


'Aof^erm  neuralgia  merely  expresses  the  fact  that  pain  ia  referred 
to  a  part  which  is  not  the  actiial  seat  of  the  disease.  Neuralgia  of 
the  joints,  therefore^  like  neuralgia  of  other  organs,  may  arise 
under  very  different  circmnstaBces,  The  cause  may  he  purely 
looaL  For  example:— A  man  was  admitted  into  St*  George*a 
Hospital  under  the  care  of  Sir  Everard  Home,  complaining  of  pain 
in  the  knee,  and  of  nothing  else.  Ou  inquiring  into  hia  case, 
however,  it  was  found  that  he  also  laboured  under  a  femoral 
aneuriam.  Sir  Everard  Home  applied  a  ligature  round  the  artery 
above  the  tumour,  which  immediately  became  diminished  in  siaej 
the  pain  in  the  knee  subsiding  at  the  same  time.  The  patient 
died  afterwards  of  venous  inflammation  consequent  on  the  opera- 
Uon  I  and  on  examining  the  limb  I  found  that  some  branches  of 
the  anterior  crural  nerve  lay  on  the  surface  of  the  tumour,  which 
terminated  in  the  exact  spot  to  which  the  pain  had  been  referred, 
and  thm  at  once  explained  the  origin  of  the  pain,  and  the  sub- 
siding of  it  on  the  tumour  becoming  reduced  in  size  after  the 
ligature  of  the  artery. 

But  by  far  the  most  frequent  cause  of  neuralgia  of  the  joints  is 
an  hysterical  state  of  constitution.  It  may  therefore  well  be  sup- 
posed that  the  disease  is  more  common  in  the  female  than  in  the 
male  sex*  The  latter,  however,  is  not  altogether  exempt  from  it 
Some  years  ago  a  large  proportion  of  the  cases  which  were  treated 
m  those  of  diseased  joints  were  of  this  description ;  and,  looking 
back  at  the  early  part,  of  my  own  practice,  I  am  sensible  that  the 
miBtake  is  one  which   I  have  often  made  myself.     The  subject  ta 
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now  bett-er  understood  by  surgeons  j  nevertheless  the  same  mistake 
is  occasionaUj  made  evert  at  the  present  time. 

Having  elsewhere  given  a  detailed  account  of  this  order  of 
cases,*  it  will  be  sufficient  for  me  in  this  place  to  give  a  general 
description  of  them,  witliout  entering  into  the  history  of  the  indi- 
vidual cases  on  which  my  observations  have  been  founded* 

The  persons  most  liable  to  be  thus  affected  are  young  women 
of  an  hysterical  constitution,  especially  those  belonging  to  the  more 
affiuent  classes  of  society,  living  in  hot  roomSj  taking  little  exercise 
in  the  open  air,  imd  of  self-indulgent  habits*  Others,  however, 
are  not  altogether  exempt  from  the  diseaae,  and  we  meat  with  it 
occasionally  in  those  who  have  been  brought  up  in  the  most  pru- 
dent manner,  in  female  servants,  and  even  among  the  peasantry. 

The  symptoms  may  frequently  be  traced  to  ihe  circumstance  of 
the  patient's  attentioQ  having  been  anxiously  directed  to  a  par- 
ticular joint.  Sometimes  they  have  followed  a  blow  or  wrench, 
or  some  very  trifling  injury.  At  other  times,  when  one  sister  has 
laboured  under  an  actual  disease  of  the  spine  or  hip,  in  another 
the  same  parts  have  become  the  seat  of  hysterical  neuralgia.  At 
first  there  is  pain  referred  to  the  afflicted  joint,  of  which  the 
patient  complains  in  different  degrees,  not  only  in  different  cases, 
but  even  in  the  same  case,  at  different  periods.  Often  if  her 
thoughts  are  occupied  by  some  other  object  of  infterest,  she  seems 
to  forget  the  pain  altogether,  although  there  is  no  doubt  that  at 
another  time  she  suffers  severely*  The  pain  is  variously  described, 
but  it  has  an  anomalous  character,  and  the  description  of  it  rarely 
corresponds  to  that  of  pain  arising  from  inflammation.  The  joint 
is  tender,  but  the  tenderness  is  peculiar  also.  A  light  touch,  or 
even  pinching  the  skin,  will  often  cause  more  pain  tlian  a  firm  and 
steady  pressure,  causing  the  patient  to  wince,  and  even  exciting 
motions  very  similar  to  those  of  chorea-  The  same  handling  of 
tiie  joint,  which  seems  to  cause  great  distress  when  the  patient  is 
questioned  on  the  subject,  if  her  attention  can  be  directed  to  other 
matters,  will  be  altogether  unnoticed.  Another  very  characteristic 
^  Lectures  iUustratiTe  of  certain  Local  NerYous  Afltictiaiifi. 
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circumstance  ie,  that  whatever  the  pain  may  he  during  the  day,  it 
does  not  awake  her  from  her  sleep  at  night.  Wlaen  the  spine  is 
affected  the  pain  ia  refejTed  not  to  any  one  spot,  hut  to  various 
parts — from  the  lower  part  of  the  loins  to  the  upper  part  of  the 
hack.  Many  casea,  to  which  the  undefined  appellation  of  spinal 
irritation  has  heen  of  late  years  applied,  are  examples  of  this  con- 
stitutional affectiouj  and  not  of  any  local  disease. 

Occasionally,  when  a  joint  has  been  for  a  considerable  time  the 
seat  of  hysterical  pain,  a  slight  degree  of  diffused  swelling  is 
perceptible  in  it,  apparently  the  consequence  of  some  effusion  into 
the  cells  of  the  cellular  texture  external  to  it.  This  corresponds 
to  what  may  be  observed  in  some  other  cases  of  neuralgia.  In  a 
gentleman  who  was  the  subject  of  facial  neuralgia  {tic  douloareux) 
attended  with  an  unusual  degree  of  suffering,  there  was  the  same 
kind  of  swelling  of  the  face,  although  there  could  be  no  doubt 
that  the  real  seat  of  the  disease  was  not  in  the  nen^^ea,  but  in  the 
brain  itself. 

At  other  times  there  is  a  periodical  change  of  temperature^  not 
only  of  the  affected  joint,  but  even  of  the  whole  limb.  In  the 
morning  it  ia  cold  and  pale,  and  shrunk-  Towards  evening  there 
is  evidence  of  a  more  active  circulation.  The  sui'faee  of  the  skin 
is  sensibly  hot,  red,  and  shining.  During  the  night  the  heat  and 
redness  subside,  and  these  alternations  are  as  regular  as  the 
paroxysms  of  an  ague.  Such  cases  are  not  very  uncommon,  and 
they  are  always  very  perplexing  to  the  practitioner  who,  for  the 
first  time,  is^  consulted  about  them. 

The  recovery  of  patients  labouring  under  these  hysterical  afflic- 
tions is  often  very  tedious.  But  much  depends  on  the  treatment, 
moral  aa  well  as  physicaL 

The  sulphate  of  quinine,  preparations  of  iron,  the  citrate  of 
quinine  and  iron,  may  generally  be  exhibited  with  advantage  j  and 
these  may,  according  to  circumstances,  be  combined  with  ammonia 
or  the  ammoniat-ed  tincture  of  valerian.  In  most  instances  the  bowels 
are  in  a  very  torpid  state,  and  active  purgatives  are  from  time  to 
time  required.     The  air  of  the  country,  and  especially  that  of  the 
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sca-coast,  is  more  favourable  to  the  patient  than  that  of  a  large 
town ;  and  while  at  the  sea-side  she  may  use  cold  sea-bathing  with 
advantage,  during  the  summer  and  early  part  of  the  autumn. 
However,  as  to  constitutional  treatment,  the  best  rule  that  can  be 
laid  down  is,  that  the  medical  attendant  shoidd  inquire  into  the 
state  of  the  general  health,  and  prescribe  for  the  patient  according 
to  the  circumstances  of  each  individual  case.  If  the  menstruation 
be  irregular,  deficient,  or  excessive,  he  should  make  it  an  especial 
object  to  restore  this  function  to  a  healthy  condition. 

In  those  cases  in  which  the  limb  is  alternately  cold  in  the 
morning,  and  hot,  red,  and  shining  in  the  evening,  quinine  may 
be  exhibited,  as  in  other  intermitting  diseases,  with  the  greatest 
advantage.  In  proportion  as  the  circidation  is  deficient  and  the 
limb  cold  at  one  period  of  the  day,  so  is  the  reaction  greater  at 
another.  The  observation  of  this  circimistance  has  led  me  to 
direct  that  the  limb  should  be  covered  by  a  thick  stocking  of 
what  is  called  fleecy  hosiery  in  the  morning,  with  a  large  loose 
case  or  boot  of  oiled  silk  drawn  over  it ;  and  that  in  the  evening, 
when  the  skin  begins  to  be  red  and  hot,  this  covering  should  be 
removed,  and  compresses,  wet  with  a  spirituous  lotion,  substituted 
for  it  I  have  found  this  treatment  to  produce  a  marked  mitiga- 
tion of  the  symptoms. 

To  a  considerable  extent  these  cases  admit  of  being  benefited 
by  medical  and  surgical  treatment ;  but  what  I  have  termed  the 
moral  treatment  of  them  is  of  still  greater  importance.  If  a  yoimg 
lady  who  is  thus  afiSicted  be  confined  to  her  sofa,  her  attention 
being  constantly  directed  to  her  complaint  by  the  anxious  inquiries 
of  her  friends,  the  daily  visits  of  her  medical  attendant,  and  the 
exhibition  of  a  variety  of  drugs,  the  symptoms  may  continue  un- 
altered for  many  months,  and  even  (and  that  is  by  no  means  an 
unusual  occurrence)  for  several  years.  The  very  opposite  course 
to  this  should  be  pursued.  Her  attention  should  be  as  much  as 
possible  directed  to  other  objects.  She  should  enter  into  the 
society,  and  join  in  the  pursuits  of  persons  of  her  own  age.  She 
should  be  encouraged  to  use  the  limb,  even  though  the  attempt  to 
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do  so  gives  her  pain  in  the  first  instance ;  and  she  should  pass  a 
portion  of  each  day  in  the  open  air.  Under  this  mode  of  treat- 
ment I  have  known  many  cures  to  be  obtained  without  any  medical 
or  surgical  treatment  whatever. 

The  time  which  elapses  before  the  cure  is  completed  differs  in 
different  cases,  and  according  to  a  variety  of  circumstances.  In 
some  instances  the  cure  is,  or  seems  to  be,  instantaneous.  A 
young  lady  who  laboured  imder  an  hysterical  affection,  simidating 
disease  of  the  hip-joint,  recovered  suddenly  one  night  while  in  the 
act  of  turning  in  bed.  In  other  instances  the  symptoms  have 
been  relieved  on  the  exhibition  of  some  new  medicine,  or  the 
application  of  some  new  plaster  or  liniment,  which  therefore  has 
obtained,  though  it  has  not  deserved,  the  credit  of  the  cure.  Any 
considerable  impression  suddenly  made  on  the  nervous  system 
may  produce  the  same  result.  A  young  lady,  who  had  long 
laboured  under  hysterical  neuralgia  of  the  hip  and  thigh,  immedi- 
ately lost  all  her  symptoms  on  being  thrown  from  a  donkey  which 
she  was  riding.  Another  case  has  been  published  as  an  example 
of  a  cm-e  by  divine  interposition  —the  immediate  cause  of  it  being 
the  prayers  of  the  patient^s  spiritual  instructor,  and  his  command 
*  in  the  name  of  the  Saviour  that  she  should  get  up  and  walk.* 
As  might  be  expected,  examples  of  similar  cures  have  been 
furnished  by  mesmerism  and  homoeopathy. 
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CHAPTER  XL 

CHBONIO  ABSOESS  IN   THE  ABUCULAB  SXTREHITT  OF  THE  TIBU. 

Chbomio  inflammation,  producing  a  chronic  enlargement  of  the 
epiphysis,  is  a  not.unfrequent  occurrence,  and  is  liable  to  be  mis- 
taken for  disease  in  the  joint  itself;  the  more  so,  as  inflammation 
of  the  synovial  membrane  sometimes  occurs  as  a  secondary  disease. 
The  patient,  under  these  circumstances,  may  derive  benefit  from 
the  use  of  sarsaparilla,  mercury,  hydriodate  of  potash,  or  mezereon ; 
from  the  application  of  blisters,  and  in  some  instances  from  the 
division  of  the  inflamed  and  thickened  periosteum ;  in  short,  from 
any  of  those  remedies  which  are  found  to  be  useful  where  nodes 
are  formed  in  other  parts  of  the  bones. 

Occasionally  chronic  inflammation  of  the  articular  extremity  of 
the  tibia  terminates  in  the  formation  of  an  abscess  in  the  centre 
of  the  bone,  but  contiguous  to  the  joint.  An  abscess  of  this  kind 
is  attended  with  an  extraordinary  degree  of  suflFefing,  such  as 
not  only  would  justify  amputation,  if  there  were  no  other  means  of 
obtaining  relief,  but  would  induce  the  patient  cheerfully  to  submit 
to  the  operation.  Fortunately  a  less  formidable  mode  of  cure  is 
within  our  reach.  My  first  knowledge  of  this  disease  was  derived 
from  the  following  case. 

Case  LXIII. 

Mr.  P.,  about  24  years  of  age,  consulted  me  in  October  1824, 
under  the  following  circumstances : — 

There  was  a  considerable  enlargement  of  the  lower  extremity  of 
the  right  tibia,  extending  to  the  distance  of  two  or  three  inches 
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fhMR  tht  ankle-joint  The  integuments  at  this  part  were  tense, 
lOid  thej  adhered  closely  to  the  surface  of  the  bone, 

The  patient  coraplained  of  a  constant  pain,  referred  to  the 
enlarged    bone  and  neighbouring  parts.      The  pain  waa  always 

sufficiently  distressing;  but  he  was  also  liable  to  more  severe 
parox^^^ms,  in  which  bia  sufferings  were  described  as  most  excru* 
ciating.  These  paroxysms  recurred  at  irregular  intervals^  confining 
him  to  his  room  for  many  successive  days,  and  being  attended  with 
a  considerable  degree  of  constitutional  disturbance,  Mr,  P,  de- 
scribed the  disease  as  having  existed  more  than  twelve  years,  and 
as  having  rendered  his  life  miserable  during  the  whole  of  that 
period.  In  the  course  of  this  time  be  bad  been  under  the  eare  of 
different  surgeons,  and  various  modes  of  treatment  had  been 
resorted  to  without  any  permanent  advantage.  The  remedies  which 
I  prescribed  for  him  were  equally  inefficacious.  Finding  himself 
mthout  any  prospect  of  being  relieved  by  other  meansj  he  made 
up  his  mind  to  lose  the  limb  by  amputation ;  and  Mr,  Travera 
having  seen  him  mth  me  in  consultation,  and  having  concurred  in 
the  opinion  that  this  was  the  best  course  which  could  be  pursued, 
the  operation  was  performed  accordingly.* 

•  It  19  rig-Hi  that  I  sliould  state  briefly  the  termination  of  the  c^se,  espedally 
OS  the  circumstBjicea  attending  it  were  piobnbly  comiect<jd  witli  a  peculiar  con- 
dition of  the  nervous  sj&tem,  occiwioued  hy  the  long^  continuance  of  the  local 
disease.  Unfortunately  I  pfeserved  no  notes  of  thig  part  of  the  case  at  the  time ; 
but  I  hfive  no  doubt  that  my  recollection  is  atT urate  m  to  the  following  par- 
tti^ulars.  The  patient  bore  the  operation  with  the  utmost  fortitude,  but  imme* 
difttely  afteTwardfl  be  waa  observed  to  become  exceedingly  irritable^  restless,  and 
too  much  disposed  to  talk.  Unfortunately,  in  the  evening,  there  was  hfleraor- 
cliage  from  the  stump,  which  ceased,  however,  on  the  removal  of  the  dressings 
■Qd  coiiguLum.  During^  the  night  be  liad  no  aleep  j  and  on  the  following  day 
lie  Wlia  restle^a  and  incessantly  taUiing,  with  a  rapid  pulse.  These  symptoma 
b^etm^  aggravated.  There  was  no  dispositiou  to  sleep,  and  the  pulae  became 
aa  rapid  that  it  could  be  scarcely  counted.  Until  the  third  or  fourth  d&j  the 
tongue  remained  clean  and  moist.  ^Vfter  this  period  it  became  dry,  and  some- 
wiiat  brown,  and  there  was  constant  delirium.  The  pupila  were  widely  dilated, 
and  the  senaibility  of  the  retina  was  totally  destroyed  j  the  glare  of  a  candle  not 
being  perceptible  even  wlien  held  close  to  the  eye.  Death  took  place  on  the 
fifth  day  after  the  operation.  Ko  morbid  appeaianoea  were  obaen^ad  ia  the  post- 
mortem examinatioui 
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Ou  examining  the  amputated  limb,  it  was  found  that  a  quantity 
of  new  bone  had  been  deposited  on  the  surface  of  the  lower  ex- 
tremity of  the  tibia.  This  deposition  of  new  bone  was  manifestly 
the  result  of  inflammation  of  the  periosteum  at  some  former 
period.  It  was  not  less  than  one-third  of  an  inch  in  thickness; 
and,  when  the  tibia  was  divided  longitudinally  with  a  saw,  the  line 
at  which  the  new  and  old  bone  were  united  with  each  other  was 
distinctly  to  be  seen. 

The  whole  of  the  lower  extremity  of  the  tibia  was  harder  and 
more  compact  than  imder  ordinary  circumstances,  in  consequence, 
as  it  appeared,  of  some  deposit  of  bone  in  the  cancellous  structure ; 
and  in  its  centre,  about  one-third  of  an  inch  above  the  ankle, 
there  was  a  cavity  of  the  size  of  an  ordinary  walnut,  filled  with  a 
dark-coloured  pus.  The  bone  immediately  surrounding  this  cavity 
was  distinguished  from  that  in  the  neighbourhood  by  being  of  a 
whiter  colour,  and  of  a  still  harder  texture,  and  the  inner  surface 
of  the  cavity  presented  an  appearance  of  great  vascularity.  The 
ankle-joint  was  &ee  from  disease. 

It  seems  highly  probable  that,  if  the  exact  nature  of  the  disease 
had  been  understood,  and  the  bone  had  been  perforated  with  a 
trephine,  so  as  to  allow  the  pus  collected  in  its  interior  to  escape, 
a  cure  would  have  been  efifected  without  the  loss  of  the  limb,  and 
with  little  or  no  danger  to  the  patient's  life.  Such,  at  least,  was 
the  opinion  which  the  circumstances  of  the  case  led  me  to  form  at 
the  time ;  and  I  bore  them  in  my  mind,  in  the  expectation  that, 
at  some  future  period,  I  might  have  the  opportunity  of  acting  on 
the  knowledge  which  they  afforded  me,  for  the  benefit  of  another 
patient. 

Case  LXIV. 
Mr.  B.,  at  that  time  23  years  of  age,  consulted  me  in  the 
beginning  of  February  1826.  There  was  considerable  enlargement 
of  the  right  tibia,  beginning  immediately  below  the  knee,  and 
extending  downwards,  so  as  to  occupy  about  one-third  of  the  length 
of  the  bone. 
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Mr.  B,  complained  of  excessive  pain,  which  disturbed  his 
rest  at  night,  and  some  parta  of  the  enlarged  bone  were  tender 
to  the  touch*  The  knee  itaelf  was  not  Bwollen,  and  its  motiond 
were  perfect. 

He  said  that  the  diaeaae  had  begun  more  than  ten  years  ago, 
with  a  slight  enlargement  and  pain  in  the  upper  extremity  of  the 
tibia ;  and  that  these  aymptome  had  gradually  increased  up  to  the 
time  of  my  being  consulted.  Various  remedies  bad  been  employed, 
from  which,  however,  he  had  derived  little  or  no  advantage. 

Having  inquired  into  the  cireumBtanceB  of  the  case,  I  was  led 
to  regard  it  as  one  of  chronic  periostitis;  and  I  adopted  the 
following  method  of  treatment, — An  incisioii  was  made  longitu- 
dinally  on  the  anterior  and  inner  part  of  the  tibia,  extending 
from  the  knee  four  inches  downw^ards,  and  penetrating  through 
the  periosteum  into  the  substance  of  the  bone.  The  periosteum 
was  found  considerably  thickened,  and  the  new  bone,  which  had 
been  deposited  beneath,  was  soft  and  vascular.  The  immediate 
effect  of  the  operation  was  to  relieve  the  pain  which  the  patient 
suffered,  bo  that  he  slept  well  on  the  nest  and  every  succeeding 
night  Ailer  this  I  prescribed  for  him  a  strong  decoction  of 
sarsaparilla.  The  wound  gradually  healed ;  and  it  was  for  some 
time  supposed  that  a  perfect  cure  had  been  accomplished.  The 
enlargement  of  the  upper  extremity  of  the  tibia,  however,  never 
entirely  subsided  j  and  in  August  1827,  pain  was  once  more 
experienced  in  it.  At  first  the  pain  was  trifling,  but  it  gradually 
increased;  and  when  I  was  again  consulted,  in  January  1828> 
Mr,  B<  was  unable  to  walk  about,  and  quite  unfit  for  Ms  usual 
occupations.  At  this  period  the  pain  was  constant,  but  more  severe 
at  one  time  than  at  another,  often  preventing  sleep  during  several 
successive  nights*  The  enlargement  of  the  tibia  was  as  great  as 
when  I  was  first  consulted ;  and  the  akin  covering  it  was  tense, 
and  adhering  more  closely  than  is  natural  to  the  surface  of  the 
bone.  Some  remedies  which  I  prescribe  w^ere  productive  of  no 
benefit  The  patient's  sufferings  were  excruciating,  and  it  was 
necessary,  that  he  should,  if  possible,  obtain  immediate  relief.    The 
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resemblance  between  the  symptoms  of  this  case  and  those  of  the 
case  last  described  was  too  obvious  to  be  overlooked.  It  appeared 
highly  probable  that  they  depended  on  the  same  cause;  and  I 
therefore  proposed  that  the  bone  should  be  perforated  with  a 
trephine,  in  the  expectation  that  an  abscess  would  be  discovered 
in  its  interior.  To  this  the  patient  readily  assented;  and,  ac- 
cordingly, the  operation  was  performed  in  the  beginning  of 
March  1828. 

My  attention  was  directed  to  a  spot  about  two  inches  below  the 
knee,  to  which  the  pain  was  especially  referred.  This  part  of  the 
tibia  was  exposed  by  a  crucial  incision  of  the  integuments.  The 
periosteum  now  was  not  in  the  same  state  as  at  the  time  of  the 
former  operation:  it  was  scarcely  thicker  than  natural,  and  the 
bone  beneath  was  hard  and  compact.  A  trephine  of  a  middle  size 
was  applied,  and  a  circle  of  bone  was  removed,  extending  into  the 
cancellous  structure,  but  no  abscess  was  discovered.  I  then,  by 
means  of  a  chisel,  removed  several  other  small  portions  of  bone  at 
the  bottom  of  the  cavity  made  by  the  trephine.  As  I  was  pro- 
ceeding in  this  part  of  the  operation,  the  patient  suddenly 
experienced  a  sensation,  which  he  afterwards  described  as  being 
similar  to  that  which  is  produced  by  touching  the  cavity  of  a 
carious  tooth,  but  much  more  severe ;  and  immediately  some  dark- 
coloured  pus  was  seen  to  issue  slowly  from  the  part  to  which  the 
chisel  had  been  last  applied.  This  was  absorbed  by  a  sponge,  so 
that  the  quantity  of  pus  which  escaped  was  not  accurately  measured  ; 
but  it  appeared  to  amount  in  all  to  about  two  drachms.  From 
this  instant  the  peculiar  pain  belonging  to  the  disease  entirely 
ceased,  and  it  has  never  returned.  The  patient  experienced  a  good 
deal  of  pain — the  consequence  of  the  operation — for  the  first 
twenty-four  hours;  after  which  there  was  little  or  no  suffering. 
The  wound  was  dressed  lightly  to  the  bottom  with  lint.  Nearly 
six  months  elapsed  before  it  was  completely  cicatrised;  but,  in 
about  three  months  from  the  day  of  the  operation,  Mr.  B.  was 
enabled  to  walk  about  and  attend  to  his  usual  occupations.  He 
continued  well  when  I  last  saw  him  on  the  7th  of  January  1832, 


and  the  tibia  was  then  reduced  in  size,  so  as  to  be  scarcely  larger 
than  that  of  the  other  leg.  No  exfoliation  of  bone  had  ever  taken 
place. 


Since  the  occurrence  of  this  case^  ^re  similar  cases  have  come 
under  my  care,  in  every  one  of  which  a  complete  cure  was  at  once 
obtained  by  the  same  operation  :  so  that  I  have  the  satisfaction  of 
knowing  that  in  my  own  practice  as  many  as  six  individuals  have 
been  enabled  to  preserve  limbs  which  must  inevitably  have  been 
amputated  if  the  dissection  of  the  limb  in  one  other  case  had  not 
made  me  acquainted  with  the  real  nature  of  the  disease  under 
which  they  laboured.  In  confirmation  of  this  last  observation,  I 
need  only  refer  to  an  interesting  statement,  published  by  Mr. 
Kirby,  in  the  '  Dublin  Medical  Press/  for  December  3j  1845,  which 
will  explain  the  ravages  ultimately  produced  by  this  disease,  if  it 
be  not  relieved  by  art. 

Having  in  another  publication  given  the  details  of  all  the  cases 
to  wluch  I  have  just  referredj*  it  seems  unnecessary  for  me  to  do 
more  at  present  than  to  offer  a  few  general  observations  on  the 
subject 

Chronic  abscess  of  the  extremity  of  the  tibia  may  exist  during  a 
very  long  period  before  it  interferes  with  the  neighbouring  joint. 
In  one  case  the  patient  had  laboured  under  the  symptoms  of  the 
disease  for  as  many  as  eighteen  years  before  I  was  consulted.  The 
symptom  by  which  the  disease  is  indicated  in  the  first  instance  is 
pain  in  the  affected  part.,  which  is  more  or  less  of  an  intermitting 
character.  The  pain  gradually  becomes  more  severe,  but  still  it 
is  intermitting.  For  some  time  the  patient  may  suffer  so  little  from 
it,  that  he  is  not  prevented  from  attending  to  his  usual  occupations ; 
then,  without  any  manifest  reason,  a  paroxysm  occiu-Sj  in  which 
the  pain  is  intense,  he  is  utterly  disabled,  and  even  unable  to  quit 
Ms  bed.     This  gradually  subsides,  and  he  has  another  interval  of 

'  Lectures  iBuiitratiTe  of  various  subject*  in  Pftthalogy  and  Suifeiy. 


ABSCESS   IN  ARTICULAB  END   OF  TIBU.  317 

ease.  As  the  diseaise  goes  on^  the  bone  becomes  increased  in  size, 
the  general  health  becomes  affected,  and  the  mind  probably  is 
rendered  miserable  and  irritable  by  long-continued  suffering.  In 
one  case,  whenever  the  patient  began  to  use  the  limb  the  knee 
itself  became  inflamed,  and  there  was  an  effusion  of  fluid  into  the 
cavity  of  the  synovial  membrane.  The  case  of  Kendrow,  already 
recorded  in  the  sixth  chapter,  Case  LI.,  explains  the  probable 
cause  of  this  complication  to  have  been  the  attempt  of  the 
abscess  to  make  its  way  into  the  knee-joint,  through  the  car- 
tilage of  the  tibia.  If,  in  this  case,  the  application  of  the  trephine 
had  been  much  longer  delayed,  we  cannot  doubt  that  the  joint 
would  have  been  destroyed,  and  that  there  would  have  been  no 
means  of  relieving  the  patient  except  by  amputation. 

Now,  I  do  not  say  that  in  all  cases  in  which  the  combination  of 
symptoms  exist  which  I  have  just  described,  the  surgeon  should 
at  once  conclude  that  there  is  an  abscess  in  the  interior  of  the 
bone,  and  that  the  trephine  should  be  applied  for  the  purpose  of 
making  an  opening  into  it.  For  the  most  part  there  can  be  no 
danger  in  deferring  the  operation  until  it  has  been  ascertained 
whether  such  remedies  as  mercury,  sarsaparilla,  or  iodide  of 
potassium  (which  are  known  to  have  the  power  of  subduing 
chronic  inflammation  of  bone),  will  afford  the  desired  relie£  But 
if  these  methods  fail  I  cannot  doubt  that  it  is  the  duty  of  the  surgeon 
to  perforate  the  bone  with  the  trephine.  Hitherto,  in  no  instance 
in  which  I  have  performed  the  operation,  have  I  flEiiled  in  disco- 
vering the  abscess.  But,  even  if  abscess  should  not  exist,  I  can 
conceive  that  the  perforation  of  the  bone,  by  relieving  tension,  and 
giving  exit  to  serum  collected  in  the  cancellous  structure,  might 
be  productive  of  benefit ;  and  at  all  events  the  operation  is  simple, 
easily  performed,  and  cannot  itself  be  regarded  as  in  any  degree 
dangerous. 

The  most  important  point  in  the  operation  is  that  of  ascertaining 
the  exact  part  at  which  the  trephine  should  be  applied.  I  have 
always  found  that  there  was  one  spot  to  which  the  pain  was 
more  especially  referred,  and  which  was  more  especially  sensible 
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to  pressure;  and  when  this  has  been  satisfactorily  determined,  I 
have  concluded  that  this  waa  the  part  at  which  the  perforation 
should  be  made.  The  trephine  which  I  have  generally  used  is 
a  Ettle  more  than  half  an  inch  in  diameter,  and  is  made  without 
any  projecting  rim,  eo  that  there  is  nothing  to  prevent  it  pene^ 
trating  to  any  depth  that  may  be  required.  Sometimes  when  I 
have  taken  out  a  portion  of  the  bone  by  means  of  the  trephine,  I 
have  found  it  expedient  to  make  use  of  a  common  elevator  to 
complete  the  operation,  by  breaking  down  the  immediate  boun- 
dary of  the  abscess,  but  I  have  never  yet  had  occasion  to  make  a 
second  application  of  the  trephine.  However,  such  an  iKscasion 
may  oeenr.  A  very  experienced  hospital  surgeon  applied  the 
trephine  for  a  supposed  abscess  in  the  head  of  the  tibia.  No 
abscess  however  was  discovered,  and  in  consequence  the  limb  waa 
amputated.  On  the  parta  being  examined  afterwards^  the  abscess 
was  discovered  at  a  small  distance  from  the  perforation  made  in 
the  operation;  and  it  was  plain* that  the  removal  of  a  small  por- 
tion more  of  the  bone  would  have  preserved  the  patient's  limb,* 

'  The  late  Mr.  Hey,  in  bU  Pracdcal  Observatioiia  on  Suigeiry,  has  given  tho 
hiitorf  of  »tiverftl  cases,  iu  whicli  he  applied  the  ta^ephine  to  th^  tihia  affected 
with  caries.  But  these  ca^es  were  very  different  frora  those  which  form  the 
iubject  of  the  pfegent  chapter }  there  ha  via  j^  been,  not  a  detined  abseeas  in  the 
centre  of  the  bone,  but  aq  external  aore,  with  thickened  periosteyin,  and  an 
apertoie  in  the  bone^  through  which  a  probe  could  he  passed  into  the  intemal 
cavitj* 
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CHAPTER  XII. 
ON  carhs  of  the  spins. 


Section  I. 
Pathological  Observations. 

Although  it  is  not  to  be  supposed  that  the  synoyial  membranes 
belonging  to  the  joints  between  the  articulating  processes  of 
the  vertebrsB  are  altogether  exempt  from  the  liability  to  inflam- 
mation, there  is  no  doubt  that  inflammation  is,  in  them,  a  rare 
occurrence,  and  no  case  has  fallen  under  my  own  observation  in 
which  the  existence  of  such  disease  was  proved  by  the  examina- 
tion of  the  dead  body. 

It  is  obvious  that  no  diseases  corresponding  to  those  of  the 
synovial  membrane  can  occur  in  the  joints  between  the  bodies  of 
the  vertebrae.  But  analogy  would  lead  us  to  expect,  and  ex- 
perience demonstrates,  that  those  diseases  which  occur  in  the 
harder  textures  may  occur  here  as  elsewhere,  and  that  an 
extensive  caries  of  the  spine  may  have  its  origin,  sometimes  in 
ulceration  of  the  intervertebral  cartilages,  and  at  other  times  in 
a  morbid  condition  of  the  cancellous  structure  of  the  bones. 

In  one  of  the  cases  which  have  been  related  in  a  former  chapter, 
where  ulceration  of  the  articular  cartilages  had  begun  in  several 
other  joints,  those  between  the  bodies  of  some  of  the  dorsal  verte- 
brae were  found  to  have  been  very  much  altered  from  their  natural 
structure.  I  had  an  opportunity  of  noticing  a  similar  morbid 
condition  of  two  of  the  intervertebral  cartilages  in  a  patient  who, 
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some  time  after  having  received  a  blow  on  the  loinSj  was  affected 
with  such  symptoms  aa  induced  Mr.  Xeata  to  consider  his  case  as 
one  of  incipient  caries  of  the  spine,  and  to  treat  it  accordingly 
with  caustic  issues ;  and  who,  tinder  theee  circumstances,  died  of 
another  complaint. 

Opportunities  of  examining  the  morbid  appearances  in  this  very 
early  sti^e  of  disease  in  the  spine  are  of  very  rare  occurrence,  but 
they  are  sufficiently  frequent  where  the  disease  has  made  greater 
progress ;  and  in  such  cases  I  have,  in  some  instances,  found  the 
intervertebral  cartilages  in  a  state  of  iilceration,  while  the  bones 
were  either  in  a  perfectly  healthy  state,  or  merely  affected  with 
chronic  inflammationj  without  having  lost  their  natural  texture 
and  hardness ;  while  in  others  it  has  been  manifest  that  the  ori- 
ginal disease  has  been  that  peculiar  scrofulous  condition  of  the 
bonea,  the  effects  of  which  in  the  bones  and  joints  of  the  extremi- 
ties have  been  described  at  length  in  a  former  chapter- 

The  following  cases  illustrate  the  foregoing  observations,  and  (if 
I  am  not  mistaken)  will  be  foimd  to  exliibit  the  more  important 
changes  connected  with  caries  of  the  spine  as  far  as  this  can  be 
ascertained  by  dissection. 


Case  LXV. 

Christiana  Clear,  a  girl  8  years  of  age,  was  admitted  into  the 
infirmary  of  the  parish  of  St.  George,  Hanover  Square,  in  the  year 
I8O85  on  account  of  a  disease  of  the  spine>  At  this  time,  the 
upper  part  of  the  spine  was  bent  forward,  and  the  spinous  pro- 
cesses of  some  of  the  dorsal  vertebree  formed  a  preternatural  pro- 
jection at  the  posterior  part;  but  still  she  was  able  to  walk  without 
assistance. 

Soon  after  her  admission  an  abscess  presented  itself,  and  burst 
in  the  groin ;  and  this  was  followed  by  a  second  abscmSj  wliich 
burst  near  the  former. 

The  child  was  now  under  the  neceesity  of  being  confined  en- 
tirely to  her  bed.  The  abscesses  continued  to  discharge  pus. 
She  became  affected  with  hectic  fever ;  nevertheless,  more  than 
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two  years  elapsed  from  the  time  of  her  having  been  first  admitted 
into  the  infirmary  before  she  died. 

The  body  was  examined  by  Mr.  Howship,  to  whom  I  am  indebted 
for  this  account  of  the  case.  It  was  mnversally  anasarcous.  The 
abdominal  muscles  were  so  wasted,  that  scarcely  any  vestige  of 
them  was  perceptible.  This  probably  arose  from  the  circumstances 
of  the  child  having  remained  in  bed  for  so  long  a  time  previous 
to  her  death,  and  having  scarcely  ever  varied  her  position. 

At  the  posterior  part  of  the  abdomen,  there  was  a  confused  mass 
of  soft  substance,  which  proved  to  be  the  parietes  of  an  abscess 
communicating  with  the  orifices  in  the  groin. 

The  bodies  of  the  lowest  dorsal  and  three  superior  lumbar 
vertebrsd  were  found  at  the  posterior  part  of  the  abscess,  nearly 
consimied  by  caries.  There  were  no  remains  of  the  intervertebral 
cartilages  between  the  tenth  and  eleventh  dorsal,  nor  of  those 
between  the  third  and  fourth  lumbar  vertebrae.  These  interverte- 
bral spaces  were  filled  with  pus,  and  the  opposite  surfiEU^es  of  the 
vertebrae  were  ciurious,  but  only  to  a  small  extent.  The  central 
part  of  the  intervertebral  cartilage  between  the  ninth  and  tenth 
dorsal  vertebrae  had  been  completely  absorbed,  and  pus  was  found 
in  its  place.  Externally  to  this,  the  concentric  layers  of  elastic 
cartilage  were  entire,  though  somewhat  altered  from  their  natural 
appearance. 

Casb  LXVI. 

Mr.  M.,  a  young  man  in  the  summer  of  1816,  became  affected 
with  pain  in  his  back,  and  general  debility,  which  he  attributed 
to  his  having  lain  on  damp  ground,  while  in  the  Island  of  Ascen- 
sion, in  the  preceding  March.  In  the  beginning  of  September  he 
sailed  for  England,  being  compelled  to  return  home,  on  account 
of  the  state  of  his  health. 

In  February  1817  he  arrived  in  London,  complaining  of  pain 
in  the  back,  and  numbness  of  the  thighs.  Soon  afterwards,  on 
examining  the  spine,  it  was  observed  that  that  part  of  it  which  is 
formed  by  the  dorsal  vertebra?  was  incurvated  forward,  and  that 
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tbero  waa  an  evident  lateral  inciu'vation  ako.  After  tbie,  aii 
abscess  burst  in  one  groin,  and  continued  open,  discharging  a 
largo  quantity  of  matter.  The  lower  extremities  became  im- 
perfectly paralysed ;  he  lay  constantly  on  one  eide,  with  the  tbigbs 
drawn  forward,  so  that  his  knees  nearly  touched  his  chin,  and 
never  varied  from  this  position.  He  lingered  until  the  10th  of 
August  IS  18,  when  he  died. 

On  inspecting  the  body^  I  found  an  abscess,  which  occupied 
nearly  the  whole  of  the  anterior  siu-face  of  the  spine,  from  the 
upper  part  of  the  posterior  mediastinum  as  low  as  the  pel^iB,  and 
which  communicated  with  each  groin,  extending  downwards  in 
the  direction  of  the  psom  muscles.  In  many  parts^  in  consequ^ice 
of  the  contact  of  the  matter  of  the  abscess,  the  bodies  of  the 
vertebrBB,  and  even  the  heads  of  the  ribsj  were  affected  with  a 
superficial  caries. 

There  were  no  remains  of  the  intervertebral  cartilage  between 
the  foiu:th  and  fifth  dorsal  vertebrae,  and  the  opponite  smfaces  of 
these  two  vertebrae  were  consumed  by  caries  to  some  extent,  and 
hence  arose  the  curvature  of  the  spine  forward ;  and  they  w©r© 
consumed  to  a  greater  extent  towards  the  left  side  than  towards 
the  rigbtj  which  explained  the  lateral  curvature* 

The  intervertebral  cartilages  between  the  eleventh  and  twelfth 
dorsal  vertebra  had  also  entirely  disappeared,  and  the  opposite 
surfaces  of  these  bones  were  in  a  state  of  caries ;  but  this  had  not 
extended  itself  sufficiently  to  occasion  any  sensible  loss  of  bony 
substance. 

The  intervertebral  cartilages  between  the  third  and  fourth,  fifth 
and  sixth,  seventh  and  eighth,  tenth  and  eleventh  dorsal  vertebrae, 
and  also  that  between  the  twelfth  dorsal  and  first  lumbar  verte- 
bne,  were  all  in  a  perfectly  natural  state  towards  the  circumfer- 
ence; but  in  the  centre  they  were  of  a  dark  colour;  and  on  the 
surfaces  towards  the  bones  they,  as  well  as  the  bones  themselves, 
were  in  a  state  of  incipient  ulceration,  but  without  any  appearance 
of  pus  having  been  secreted* 

All  the  other  intervertebral  cartilages  were  throughout  their 
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whole  substance  in  a  natural  condition;  and  the  bones  of  the 
vertebrse  everywhere  had  their  natural  texture  and  hardness.  On 
laying  open  the  theca  vertebralis,  the  membranes  of  the  spinal 
chord  were  found  adhering  together,  behind  the  space  between  the 
fourth  and  fifth  dorsal  vertebrae. 

Cask  LXVII. 

Francis  May^  13  years  of  age,  was  admitted  into  St^  G-eorge's 
Hospital  on  the  24th  of  March  1833. 

He  complained  of  severe  pain  in  the  back  of  the  neck,  in 
which  situation  there  was  much  thickening,  and  some  enlarge- 
ment of  the  soft  parts. 

There  was  also  an  angular  curvature  in  the  situation  of  the 
seventh,  eighth,  and  ninth  dorsal  vertebrse ;  and  he  complained  of 
pain  in  this  part  of  the  spine.  There  was  no  loss  of  sensibility  or 
power  of  motion  in  the  limb,  his  general  health  was  much  im- 
paired, and  he  perspired  profusely  day  and  night. 

Two  years  and  a  half  ago,  after  an  attack  of  rheumatic  fever,  he 
complained  of  severe  pain  in  the  back,  which  continued  for  a 
month  or  six  weeks,  and  then  subsided.  A  year  ago  the  angular 
projection  of  the  spine  was  first  noticed.  Seven  months  afterwards 
be  first  complained  of  pain  in  the  neck ;  at  the  end  of  another 
month  the  pain  in  the  back  (which  had  subsided)  returned.  This 
was  followed  by  the  bursting  of  an  abscess  of  the  nates,  dischaiging 
a  large  quantity  of  oflFensive  pus. 

He  was  directed  to  remain  altogether  in  the  recumbent  posture, 
and  some  tonic  remedies,  with  diluted  sulphuric  acid,  were  pre- 
scribed. A  blister  was  applied  to  the  back  of  the  neck,  which  in 
some  degree  relieved  the  pain  in  this  part. 

May  6tb,  an  abscess  presented  itself  in  tlie  posterior  part  of  the 
pharynx.  It  was  opened  on  the  9th  of  May,  and  a  small  quantity 
of  pus  was  evacuated. 

Soon  after  this  diarrhoea  supervened,  and  the  patient  died  on 
the  2nd  of  June. 
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On  dissection  it.  was  found  that  the  cartilaginous  surficcs 
between  the  atlas  and  dentata  bad  been  destroyed  by  ulceration* 
The  cartilages  of  the  joints  between  the  occiput  and  atlas  were 
partly  ulcerated.  The  tranaverae  ligament  was  destroyed.  The 
odontoid  process  of  the  dentata  was  scabrous,  and  partially 
dislocated.  The  abscess  of  the  pharynx  communicated  with  the 
carious  surfaces.  Tliere  was  a  small  quantity  of  fluid  efifused  in 
the  basifl  of  the  cranium^  but  the  brain  was  free  from  disease. 

The  bodies  of  the  eighth  and  ninth  dorsal  vertebrae  were 
destroyed  by  ulceration.  An  abscess  communicating  with  tlie 
carious  mnrfaces  of  the  seventh  and  tenth  dorsal  vertebrae  extended 
downwards,  first  in  the  course  of  the  psoas  muscle,  then  backwards 
on  the  inner  edge  of  the  quadratus  lumborumj  and  thence  to  the 
natesj  where  it  had  formerly  burst 

The  remaining  vertebras  were  of  their  natural  texture  and 
hardness. 

The  following  case  is  of  miieh  interest,  not  only  as  it  shows  the 
effects  produced  by  caries  of  the  spine,  and  the  connection  between 
this  disease  and  that  of  ulceration  of  the  cartilages  of  tha  hip ;  but 
also  as  affording  an  example  of  the  cure  of  the  latter  disease,  and 
cicatrisation  of  the  ulcerated  surfaces  under  no  other  treatment 
than  that  of  perfect  rest  in  the  recumbent  posture. 


Case  LXVHL 

Mary  Price,  16  years  of  age,  was  admitted  into  St.  George's 
Hospital  on  the  24th  of  December  1828, 

She  complained  of  pain  in  the  loins,  which  was  aggravated  by 
pressure  made  on  the  situation  of  the  upper  hunbar  vertebrae^  and 
by  sitting  erect. 

She  also  complained  of  pain  in  the  left  hip,  which  was  more 
aevere  during  the  night  than  during  the  day,  and  attended  with 
painful  startings  of  the  limb.  The  pain  extended  from  the  groin 
downwards,  and  was  aggravated  by  exercise  and  by  pressure  on 
the  great  trochanter. 
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She  was  confined  to  her  bed  in  the  horizontal  poaturo ;  and  an 
issue  was  made  with  caustic  in  the  left  groin* 

Under  this  treatment,  the  symptoms  were  almost  entirely  re- 
lieved. But  ehe  now  began  to  complain  of  a  cough,  attended  with 
pain  in  the  chest,  and  difiGculty  in  making  a  fiill  inspiration. 
Soon  afterwards  she  expectorated  pus;  and  she  died  on  the  18th 
of  March  1829, 

On  dissection^  tubercles  with  a  considerable  abscess  were  foimd 
in  the  left  lung. 

There  was  a  small  abscess  lying  behind  the  left  psoa^  muscle, 
which  communicated  with  a  space  between  the  fourth  and  fifth 
lumbar  vertebrae,  formed  by  the  ulceration  of  the  intervertebral 
cartilages  and  the  adjoining  surfaces  of  the  vartebree.  The  bones 
of  the  vertebne  retained  their  natural  hardness,  but  were  of  a  pale 
colour,  apparently  in  consequence  of  their  possessing  a  somewhat 
gmaller  degree  of  vascularity  than  under  ordinary  circum stances. 

In  the  left-  hip-joint  the  synoTial  membrane  appeared  to  be  a 
little  more  vascular  than  usual*  In  the  neighbourhood  of  the 
insertion  of  the  round  ligament  the  cartilage  of  the  acetabulum 
had  disappeared,  but  it  had  been  replaced  by  a  membraneous  sub- 
stance, adhering  to  what  would  have  been  otherwise  an  exposed 
surface  of  the  bone*  In  another  spot  at  the  upper  part  of  the 
acetabulum,  the  cartilage  had  ako  disappeared,  and  the  bone  itself 
had  become  exposed.  The  bonej  however,  was  hard  and  compact, 
and  rather  more  elevated  than  the  bone  in  the  neighbourhood,  so 
as  to  justify  the  notion  that  it  bad  become  cicatrised  after  having 
been  in  a  state  of  caries. 


Case  LXIX. 
Charlotte  James,  19  years  of  age,  was  admitted  into  St  George's 

Hospital  on  the  30th  of  May  1821,  About  a  month  before  her 
admission  she  bad  experienced  pain  in  the  loina,  which  was 
relieved  by  cupping.  At  the  time  of  her  admission  she  had 
violent  pain  in  the  left  lower  limb,  from  the  hip  to  the  foot ;  soon 
afterwards  she  again  complained  of  pain  in  the  loins  j  and  about  the 
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same  period  a  tumour  presented  itself  in  the  loinB  oo  Hie  right  side. 

Her  constitution  also  became  affected  with  hectic  symptoms. 

On  the  2nd  of  June  the  tumoui-  was  punctured,  and  sixteeti 
ouncee  of  pus  were  evacuated.  Another  abscesja  presented  itself 
in  the  groin. 

The  hectic  symptoms  continued ;  she  gradually  sank,  and  died 
on  the  3rd  of  August. 

On  dissection  the  bodies  of  the  three  or  four  inferior  lumbar 
vertebrae  were  found  pretematurally  vascular,  and  of  a  dark  and 
almost  black  colour;  but  they  retained  their  natural  texture  and 
hardness,  and  had  undergone  none  of  those  changes  which  mark 
the  existence  of  the  scrofulous  affection  of  the  bones.  The  inter- 
vertebral cartilages  were  in  a  natural  state ;  but  the  body  of  one 
of  the  vertebrsB  was  superficially  ulcerated  far  about  the  extent 
of  a  sixpence  on  one  side,  towards  the  posterior  part-  A  large 
abflcess  communicated  with  the  ulcerated  surface,  and  occupied 
the  situation  of  the  psoas  muscle  of  the  left  side^  extending  down- 
wardB  to  the  groin. 

Case  LXX, 

Edward  Griffiths,  45  years  of  age,  was  admitted  into  St- 
George's  Hospital  on  the  5th  of  April  1818,  on  account  of  an 
abscess,  which  presented  itseK  in  the  left  groin.  He  said  that, 
about  four  months  before  his  admission  h©  had  been  seized  with 
pain  in  the  loins,  and  that  the  tumour  in  the  groin  had  appeared 
about  six  weeks  after  the  commencement  of  the  pain. 

He  was  directed  to  remain  constantly  in,  the  horizontal  position ; 
and  in  a  short  time  the  tumour  formed  by  the  abscess  in  the  groin 
disappeared,  and  another  showed  itself  over  the  left  os  inrwrai^ 
natum.  On  the  15th  of  May,  this  abscess  was  opened,  aod  about 
forty  ounces  of  pus  were  discharged-  After  this,  he  gradually 
sank,  and  died,  worn  out  by  a  profuse  suppuration,  on  the  19th 
of  August  following. 

On  dissection,  it  was  found  that  the  cancellous  structure  of  all 
the  dorsal  and  lumbar  vert^bne  was  of  a  dark  red  colour,  and 
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softer  than  natural,  so  that  they  might  be  cut  with  a  comiaoii 
scalpel,  or  even  crushed  by  the  pressure  of  the  thumb  and  fingeri. 

The  opposite  EurfaceB  of  the  bodiea  of  the  second  and  tMrd 
lumbar  vertebrtEj  and  of  the  cartilage  between  them,  at  the 
posterior  part^  were  extensively  destroyed  by  ulceration*  Ante- 
riorly, the  bones  and  the  intervertebral  eajrtilage  were  entire,  and 
the  latter  was  in  a  perfectly  natural  state  ;  but  the  bones  through- 
out were  of  a  dark  and  almost  black  colour. 

On  one  side  of  the  body  of  the  twelfth  dorsal  vertebra,  there 
was  a  small  ulcerated  spot^  forming  an  opening,  which  extended 
itself  into  a  small  canity  in  the  centre  of  the  bone.  This  bone  was 
also  of  a  black  colour;  but  the  intervertebral  cf^lilages  belonging 
to  it,  as  well  as  the  intervertebral  cartilages  connected  with  the 
other  vertebrae,  were  in  a  perfectly  natural  state. 

The  abscess  had  originated  in  the  carious  Bizrfaces  of  the  second 
and  third  lumbar  vertebrae,  and  had  extended  itself  behind  the 
left  psoas  muscle,  as  low  as  the  upper  and  anterior  part  of  the  left 
thigh;  where  it  made  a  turn  backwards  on  the  inside  of  the 
tendon  of  the  psoas  muscle,  and  thus  made  its  way  to  the  place 
where  it  was  opened  on  the  posterior  part* 

The  ribi  were  throughout  unusually  vascular  and  brittle,  so  that 
they  might  be  broken  by  the  slighk^st  force.  There  were  vomiceB 
in  the  lungs,  and  tubercle*  in  the  liven 


Cme  LXXI. 

Henry  Shaw,  1?  years  of  age,  consulted  Mr.  Earle  in  November 
1S16,  on  account  of  a  complaint  wMch  had  begun  about  three 
months  before,  and  of  which  the  following  were  the  most  remark- 
able symptoms  t^ 

He  had  frequent  attacks  of  pain  in  the  head,  attended  with 
giddiness*  Occasionally  he  had  fits,  in  which  he  was  for  a  short 
time  insensible,  with  a  spasmodic  action  of  some  of  the  muscles 
of  the  neck.  The  right  eye  was  amaurotic,  and  there  was  constant 
tinnitus  aurium^  Hie  mental  faculties  were  for  the  most  part 
unimpaired. 
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By  Mr.  Earle's  directiona,  he  was  ctipped;  purgatives  were 
administered,  and  he  wm  kept  under  the  influence  of  mercury 
during  aix  weeks^  at  the  end  of  which  Ume  his  eymptoms  had 
nearly  disappeared. 

About  the  end  of  May  16 1 7,  he  went  on  a  visit  into  the  country ; ' 
and  while  there,  he  one  day  tripped  and  fell  in  crossing  the  room. 
Another  set  of  symptoms  now  showed  themselvea,  for  which  be 
was  brought  to  London.  At  this  time  he  had  pain  in  the  back 
and  in  the  right  side,  shooting  in  the  directioB  of  the  costal  nerves. 
He  waa  subject  to  severe  cramps  in  the  stomach ;  his  bowels  were 
irregular;  and  he  breathed  with  difficulty.  He  had  cramps  in 
his  lower  limbs,  and  his  locomotive  powers  were  impaired,  though 
there  was  no  actual  paralysis  of  the  muscles.  His  general  health 
was  much  deranged.  On  examining  the  spine,  Mr,  Earle  dis- 
coyered  a  curvature,  of  which  the  convexity  was  turned  backwards, 
occupying  about  the  three  imddle  dorsal  vertebrBe ;  and  this  was 
attended  with  a  considerable  alteration  in  the  form  of  the  chest. 
He  was  now  removed  into  St,  Bartholomew's  Hospital,  where  Mr, 
Earle  directed  him  to  remain  constantly  in  the  horizontal  position, 
and  an  issue  was  made  with  caustic  on  each  side  of  the  spine.  In 
a  short  time  he  lost  the  cramps  of  his  lower  extremities ;  but  bis 
general  health  continued  to  fail,  and  the  difficulty  of  breathing 
increased. 

In  the  middle  of  December,  he  quitted  the  hospital.  The 
exertion  of  being  moved  seemed  to  aggravate  the  disease^  He 
was  seized  with  numbness  of  the  left  leg  and  thigh ;  the  dyspnoea 
became  worse  j  and  he  sank  and  died  in  convulsion&j  on  the  23rd 
of  December  1817. 

On  dissection,  the  arachnoid  membrane  was  found  opaque  and 
thickened*  A  large  tumour^  of  almost  cartilaginous  hardness^  was 
found  in  the  anterior  lobe^  and  a  similar  one  in  the  posterior  lobe, 
of  the  right  hemisphere  of  the  cerebrum ;  and  a  third  tumour 
ocoupted  the  greater  part  of  the  right  lobe  of  the  cerebellum*  The 
ventricles  were  distended  with  water. 

The  right  lung  was  studded  with  tubercles,  and  adhered  uni^ 
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verfially  to  tbe  pleura  costalis.  There  was-  a  large  abscees  of  the 
posterior  mediastiouni ;  at  the  hottom  of  which,  the  bodies  of  two 
of  the  yertebrse,  together  with  the  intervertebral  cartilage  between 
them,  were  found  nearly  destroyed  by  ulceration*  The  other  in- 
tervertebral cartilages  were  in  a  natural  state  \  but  the  bodies  of 
the  vertebnfi  were  soft,  and  many  of  them  were  beginning  t^ 
ulcerate.  The  ribs  were  porous,  their  cancelli  being  filled  with 
a  ctird-like  matter;  and  they  were  soft,  ao  that  they  might  be 
divided  with  a  scalpel.  Four  of  the  ribs  were  separated  from 
their  attachment  to  the  spine,  and  were  ulcerated  as  far  as  their 
tubercles* 


It  is  unnecessary  for  me  to  adduce  other  cases  of  caries  of  the 
spine  in  which  I  had  the  opportunity  of  examining  the  appearances 
after  deaths  and  which  did  not  essentially  differ  from  those  already 
related-  The  pathological  history  of  the  disease  may  he  thus 
briefly  recapitulated. 

In  some  instances  it  has  its  origin  in  that  peculiar  softened,  and 
otherwise  altered  condition  of  the  bodies  of  the  vertebrae,  the 
appearance  of  which,  in  the  bones  belonging  t^  other  joints,  has 
been  described  in  the  last  chapter,  and  which  seems  to  be  con- 
nected with  what  is  called  a  scrofulous  state  of  constitution.  In 
these  cases  ulceration  may  begin  on  any  part  of  the  surface,  or 
even  in  the  centre  of  the  bone,  but  in  general  the  first  efl*ecta  of 
it  are  perceptible  where  the  intervertebral  cartilage  is  connected 
with  it,  and  in  the  intervertebral  cartilage  itself. 

In  other  caaes  the  vertebrm  retain  their  natm-al  texture  and 
hardness,  and  the  first  indication  of  the  disease  is  ulceration  of  one 
or  more  of  the  intervertebral  caitilages,  and  of  the  surfaces  of  bone 
with  which  they  are  connected. 

There  is  still  another  order  of  cases,  but  these  are  of  more  rare 
occurrence,  in  which  the  bodies  of  the  vertebrae  are  affected  with 
chronic  inflammation,  of  which  ulceration  of  the  intervertebral 
cartila|r  ^* 
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In  whichever  of  these  ways  the  disease  begioE!,  if  Dot  checked  in 
its  progress,  it  proceeds  to  the  destruction  of  the  bodies  of  the 
vertebrae  and  interrertehral  <^rtilages,  leaving  the  posterior  parts 
of  the  vertebrse  unaffected  by  it ;  the  necessary  consequence  of 
which  isj  an  incurvation  of  the  spine  forward,  and  a  projection  of 
the  spinoui  processes  posteriorly. 

At  this  period  of  the  disease  the  membranes  of  the  spinal  chord 
Bometiines  become  afifected  with  a  chronic  inflammation,  which 
may  extend  even  t«  the  spinal  chord  itself;  and  where  there  is 
much  incurvation,  the  latter  not  only  becomes  incurvated  with  itp 
but  actually  compressed  in  such  a  manner  aa  cannot  fell  to  in- 
terfere with  the  due  performance  of  its  functions. 

Suppuratiou  sometimes  takes  place  at  a  very  early  period  j  at 
other  times,  not  until  the  disease  has  made  considerable  progress* 
The  soft  parta  in  the  neighbotirhood  of  tho  abseesfl  become 
thickened  and  consolidated,  forming  a  thick  capsule,  in  which  the 
abscess  is  sometimes  retained  for  several  successive  years,  but  from 
which  it  ultimately  makes  its  way  to  the  surface,  presenting  itself 
in  one  or  another  situation,  according  to  circumstances. 

In  the  advanced  stage  of  the  disease,  new  bone  is  often  deposited 
in  irregular  masses  on  the  surface  of  the  bodies  of  the  neighbour- 
ing vertebrae,  and  where  recovery  takes  place,  the  carious  suiface 
of  the  vertebrae  above  coming  in  contact  with  that  of  the  vertebras 
below,  they  become  united  with  each  other,  at  first,  by  soft  sub- 
itance,  afterwards  by  bony  ankylosis*  The  disposition  to  anky- 
losis is  not  the  same  under  all  circumstances :  it  is  much  less 
where  the  bones  are  affected  by  scrofula  than  where  they  retain 
their  natural  texture  and  hardness  |  and  this  explains  wherefore, 
in  the  former  class  of  cases,  a  cure  is  affected  with  more  difficulty 
than  in  the  latter. 

Occasionally,  portions  of  the  ulcerated  or  carious  bone  lose  their 
vitality,  and,  having  become  detached,  are  found  lying  loose  in 
the  cavity  of  the  abscess.  It  is  scarcely  necessary  to  add,  that  the 
existence  of  such  exfoliations  is  of  itaelf  almost  auflScient  to  pre- 
clude all  chance  of  the  patient's  recovery. 
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The  foregoing  observations  are  intended  to  apply  to  caeee  of 
caries  of  the  spine  originating  in  the  spine  itself;  but  those  who 
are  engaged  in  investigating  the  morbid  anatomy  of  these  diseases, 
Tvill  find  it  necessary  to  distinguish  between  these  and  otlier  casee, 
which  may  at  first  appear  to  be  of  a  similar,  but  which  are  in 
reality  of  a  diflFerent  nature.  The  long-continued  pressure  of  an 
abscess  which  haa  originated  in  the  neighbouring  soft  parts;  of  an 
aneurism  of  the  aorta  ^  of  a  mass  of  enlarged  lymphatic  glands, 
or  of  any  tumour ;  may  produce  ulceration  of  the  bodies  of  the 
vertebrae :  and  here  we  find  the  intervertebral  cartilages  in  general 
to  be  very  Uttle^  or  not  at  all  affected ;  ao  that  they  are  left  pro- 
jecting  nearly  or  quite  of  their  natural  size,  while  the  bones  them- 
selves are  in  a  great  degree  coDSumed,  In  such  cases,  where  the 
spine  is  carious  in  consequence  of  disease  beginning  external  to 
it,  the  symptoms  are  not  the  same  as  where  it  has  begun  in  the 
spine  itselfc  For  the  most  p^rt,  the  afifection  of  the  spine  is  not 
suspected  during  the  patient's  lifetime ;  and  after  death  it  is  easy 
to  trace  the  origin  of  the  disease  in  the  contiguous  parts. 

Not  unfrequently,  however,  we  find  caries  from  disease  of  the 
spine  itself  complicated  with  caries  from  external  pressure.  For 
example,  disease  of  the  vertebral  or  intervertebral  cartilages 
occasions  caries ;  and  this  is  followed  by  the  formation  of  abscesa- 
The  matter  having  become  accumulated  in  considerable  quantity, 
the  abscess  occupies  a  large  space,  and,  by  its  pressure  on  the 
surfaces  of  the  vertehne  in  the  neighbourhood,  causes  an  extensive 
caries  of  them  &r  beyond  the  boundaries  of  the  original  disease. 


No  experience  which  I  have  bad  would  lead  mo  to  believe  that 
the  vacant  space  in  the  bodies  of  the  vertebrse,  produced  by  the 
ulcerative  process,  is  ever  supplied  by  a  fresh  formation  of  bone. 
The  cure  is  never  accomplished,  except  by  the  two  vertebne  which 
form  the  boundaries  of  the  disease  above  and  below  becoming 
ankylosed,  or  imited  with  each  other.  This  process,  however^ 
is  assisted  by  another,  which  causes  a  deposition  of  new  bony 
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matter,  in  irregular  masses^  on  the  sui-face  of  the  spine,  in  siieli  a 
manner  m  not  only  to  strengthen  the  union  of  the  diseased 
yertebrse,  but  also  to  extend  the  ankylosis  to  those  vertel 
which  are  in  the  immediate  neighbourhood. 


I  sJiall  conclude  this  division  of  the  subject  which  is  before  us 
with  the  history  of  a  ease  which  illustrates  the  effect  produced  by 
caries  of  the  vert6brs&  when  it  affects  the  uppermost  portions  of 
the  spinal  column. 

Case  LXXH. 

In  the  summer  of  1839  I  was  consulted  with  Mr.  Nicolsos 

respecting  a  young  lady,  seven  years  of  age,  who  complained 
pain  and  stiffness  of  her  neck.  We  prescribed  for  her  a  course  of 
blue  pill  with  sarsaparilla ;  and  abe  was  supposed  to  have  recovered. 
She  went  to  Brighton,  and  returned  apparently  well  in  the  follow- 
ing October. 

She  continued  well  until  the  10th  of  February  1840;  when, 
having  gone  out  in  the  evening  in  a  carriage  to  see  some  illumi- 
nations  J  and  being  thus  exposed  to  the  night  air^  she  complained 
again  of  pain  in  the  neck.  On  the  following  day  she  was  seen  by 
Dr<  Chambers,  who  prescribed  the  remedies  under  which  she  had 
recovered  formerly;  but  this  time  she  derived  no  benefit  from 
them. 

In  the  e^rly  part  of  the  ensuing  spring,  she  went  on  a  visit  into 
the  country,  but  returned,  in  the  course  of  a  few  days,  with  an 
aggravation  of  all  her  symptoms. 

On  the  6th  of  May,  when  I  was  again  consulted,  she  complained 
of  pain  in  the  neck,  but  more  especially  on  every  attempt  to  move 
it,  walking  with  great  caution,  and  endeavoiuing  to  avoid  the 
slightest  jar.  The  pain  in  the  neck  was  much  increased  by  pressure 
made  with  the  band  on  the  crown  of  the  head.  In  bed  she  always 
lay  with  her  right  hand  placed  under  her  he^d  to  support  it,  and 
she  breathed  with  difficidty. 
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She  was  directed  to  take  three  grains  of  the  Hydrargyrum  cum 
cretd  three  times  daily ;  but  no  amendment  took  place.  She  lost 
flesh  and  strength.  On  the  23rd  of  May  her  'right  arm  became 
paralysed.  On  the  following  day  the  right  leg  was  affected  in  the 
same  manner.  After  another  day  the  left  arm  and  leg  were 
paralysed  also.  The  difficulty  of  respiration  increased ;  and  on 
the  3 1st  of  May  she  died.  The  pulse  was  frequent  and  small 
through  the  whole  of  the  latter  period  of  her  complaint. 

On  dissection  the  brain  was  found  in  a  healthy  state  with  the 
exception  of  a  small  quantity  of  serum  in  the  ventricles.  A  con- 
siderable quantity  of  lymph  had  been  effused  on  the  upper  portion 
of  the  spinal  chords  underneath  the  arachnoid  membrane^  and 
involving  the  origin  of  several  nerves.  On  the  outside  of  the 
corresponding  portion  of  the  dura  mater  there  was  a  considerable 
quantity  of  pus  and  lymph,  occupying  the  space  between  that 
membrane  and  the  vertebrsB.  The  articular  cartilage  between  the 
occiput  and  the  atlas^  as  well  as  those  between  the  oblique 
processes  of  the  atlas  and  dentata  on  the  left  side,  were  ulcerated 
so  as  to  expose  carious  surfaces  of  bone.  The  synovial  membranes 
of  these  joints  were  destroyed,  and  both  joints  communicated  with 
a  small  abscess  on  the  external  surface  of  the  vertebrae.  On  the 
right  side  the  corresponding  joints  were  similarly  affected,  the 
disease  being,  however,  in  a  less  advanced  state.  The  transverse 
ligament  of  the  atlas  had  disappeared,  and  the  dura  mater 
covering  it  had  been  destroyed  by  ulceration ;  so  that  the  odontoid 
process  of  the  dentata  was  denuded,  and  projected  into  the  verte- 
bral canal,  pressing  on  the  spinal  chord.  The  bodies  of  the  two 
superior  vertebrae  were  softer  than  under  ordinary  circumstances ; 
but  the  occiput  was  of  its  natural  texture  and  hardness.  The 
ligamentum  subflavum  between  the  atlas  and  dentata  had 
disappeared.  All  the  superior  vertebrae  of  the  neck  were  im- 
bedded in  lymph,  which  extended  into  the  neighbouring  cellular 
structure. 
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On  the  Synvpioma  of  Caries  of  the  Spine. 

It  liAS  been  shown  that  in  all  cases  the  effect  produced  by  caries 
uf  Uia  9fvae  is  so  far  the  same  that  it  causes  a  more  or  less  ex- 
tiHsivQ  destruction  of  the  bodies  of  the  vertebra?-  It  is  plain, 
therefore,  that  up  to  a  certain  point,  there  must  be  a  re&emblanoa 
in  the  symptoms  by  which  the  disease  is  indicated- 

But  it  baa  been  also  shown  that  caries  of  the  spine  may  be  the 
consequence  of  different  morbid  conditions  of  the  parts  of  which 
the  epine  is  composed ;  and  it  is  reasonable  to  suppose  that  there 
mnst  be  in  different  cases  some  difference  in  the  8ympt^>m6 
corresponding  to  the  nature  of  the  original  disease, 

A  still  more  marked  difference  in  the  symptoms  is  the  result  of 
the  caries  being  situated  in  different  parts  of  the  vertebral  column^ 
and  thus  affecting  different  portions  of  the  spinal  chord,  and 
^itfJMfint  orders  of  nerves. 

The  principal  symptoms  by  which  the  disease  is  indicated  may 
W  thus  briefly  enumerated : — 

liU  Pain  and  tenderness  in  the  situation  of  the  carious  ver- 


idly.  Curvature  of  the  spine  forward,  with  an  angidar  projection 
^Iki^  fipinous  processes  posteriorly,  the  result  of  the  bodies  of  the 
fHftttop  having  been  destroyed,  while  the  other  parts  of  these 
feiiiain  entire. 

3]^lly.  Abioeaa  commencing  imperceptibly,  but  at  last  pre* 
Ml^ti^i^  ilmOf  as  an  external  tumour. 

^h^y«  Pains,  loss  of  sensation,  coldnessj  muscular  spasms,  and 
|Mih)yiA«  of  the  extremities. 

4l)faJiyv  IXerangement  of  the  functions  of  the  various  viscera, 
•  '  ii^  ^mpable  of  }>eing  influenced  by  that  portion  of  the  spinal 
^..s^..  ..aich  is  implicated  in  the  disease. 

tHu^  ^^v  whole  of  these  symptoms  are  not  met  with  in  every 
^tetV^V\^  t  m^  ^i^  those  which  actually  exist  alwajrs  show  them- 
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selves  in  the  same  order.  They  are  modified  and  altered  according 
to  a  variety  of  circumstances — and  to  such  an  extent,  that  a  history 
of  them,  which  is  applicable  to  one  case,  may  be  found  to  be 
wholly  inapplicable  to  another.  In  fact,  there  is  scarcely  any 
disease  which  presents  itself  under  a  greater  diversity  of  forms, 
or  in  which,  in  the  early  stages  at  least,  so  much  experience 
and  discrimination  are  necessary  to  enable  us  to  form  a  right 
diagnosis. 

In  the  majority  of  cases  the  first  symptom  which  the  patient 
notices  is  pain  referred  to  that  part  of  the  spine  in  which  the 
caries  exists ;  at  first  trifling,  but  becoming  more  severe  afterwards. 
The  pain  is  aggravated  by  any  sudden  motion  of  the  spine ;  by 
percussion,  or  by  a  jar  communicated  to  it  in  any  other  way ; 
as  by  stamping  on  the  ground,  jumping,  striking  the  foot  acci- 
dentally against  a  stone,  sneezing,  or  coughing.  In  the  advanced 
stage  of  the  disease  the  pain  is  sometimes  so  severe,  and  so  easily 
induced,  that  the  patient  cannot  bear  the  slightest  movement. 
Yet,  in  other  cases,  there  is  sometimes  no  pain  in  the  spine  what- 
ever, from  the  first  access  of  the  disease  to  its  termination.  I 
was  consulted  concerning  a  young  gentleman,  in  whom,  judging 
from  the  degree  of  distortion,  I  was  satisfied  that  the  bodies  of 
not  fewer  than  four  or  five  of  the  dorsal  vertebrae  must  have  been 
wholly  destroyed,  and  that  the  disease  had  been  going  on  for 
several  years ;  yet  he  had  never  been  known  to  complain  of  pain ; 
and  the  first  circumstance  which  attracted  the  attention  of  the 
parents  was  the  angidar  projection  of  the  spinous  processes.  This 
patient  ultimately  died ;  and,  on  examining  the  body  after  death, 
a  large  abscess  was  discovered  lying  on  the  surface  of  the  carious 
vertebrae.  In  another  case,  in  which  the  disease  was  supposed  to 
have  been  cured,  and  the  patient  had  not  experienced  pain  for  the 
two  or  three  preceding  years,  on  examining  the  appearances  after 
death,  I  found  the  bodies  of  the  vertebrae  still  in  a  state  of  caries, 
and  an  abscess,  containing  not  less  than  half  a  pint  of  matter, 
connected  with  them. 

The  distortion  of  the  spine,  which  occurs  in  these  cases,  is  of  a 
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peeuliar  kind.  It  is  bent  forward,  so  as  to  form  an  angle  projecting 
po§teriorlj ;  and  it  is  e\id£;nt  that  this  cannot  happen  witliout  the 
destruction  of  the  bodies  of  one  or  more  of  the  vertebrae. 

It  is  not  leis  evident  that  the  caries  must  have  made  consider- 
able progress  before  this  symptom  shows  itself;  and,  accordingly, 
we  find  that  it  has  been  preceded  by  more  or  less  pain,  referred  to  the 
affected  part,  during  a  period  which  varies  from  three  months  to  « 
two  yeara,  and  which  is  sometimes  even  longer  than  this.  I  have 
already  mentioned  that  there  are  exceptions  to  this  general  rule, 
but  these  are  of  rare  occurrence ;  and  where  pain  in  the  early 
fitage  of  the  disease  is  wanting*  there  is  usually  some  derange- 
ment of  the  general  healthy  weakness  of  the  extremities,  or  other 
eymptoms,  showing  that  the  patient  labours  under  nome  kind  of 
disease,  without  indicating  its  exact  nature  and  locality. 

In  general,  the  curvature  is  at  first  only  just  perceptible,  and, 
by  degrees,  it  becomes  more  distinct  In  one  instance,  a  young 
woman,  who  had  made  no  previous  complaints,  immediately  after 
fiome  slight  exertion*  experienced  a  sensation  as  if  something  had 
given  way  in  her  back,  and  immediately  afl^rwarda  lost  the  use  of 
her  lower  limbs*  This  was  followed  by  an  angular  projection  of 
the  spinous  process  of  one  of  the  inferior  dorsal  vertebra,  and  a 
large  abscess  which  presented  itself  on  one  side  of  the  abdomen. 
The  patient  ultimately  died.  In  another  case,  after  the  curvature 
had  taken  place,  the  form  of  it  appeared  to  vary>  in  consequence 
of  the  diseased  vertebras  admitting  of  being  moved  to  a  certain 
extent  on  each  other ;  these  motions  being  attended  with  an  in- 
crease of  pain,  both  in  the  spine  and  in  the  lower  eactremities* 
The  last-mentioned  patient  tJtimately  recovered, 

A  distortion  of  the  spine,  in  the  direction  forward,  may  arise 
from  other  causes  besides  caries  of  the  bodies  of  the  vertebroe.  On 
this  subject  I  Bhall  have  occasion  to  offer  some  observations  here-^ 
after*  At  present  it  is  suflScient  for  me  to  observe  that  in  such 
cases  the  distortion  is  never  angular,  but  in  the  form  of  a  gradual 
curve,  and  that  it  may  be  thus  distinguished  from  the  change  of 
figure  which  is  the  result  of  caries.     Nevertheless,  I  am  satisfied 
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that  these  two  diflFerent  kinds  of  distortion  have  been  frequently 
confounded  with  each  other,  and  that  some  of  the  cases  which 
have  been  published  as  examples  of  caries  of  the  spine,  and  in 
which  it  may,  at  first,  be  a  matter  of  surprise  that  so  complete  and 
so  speedy  a  cure  should  have  been  eflFected,  have  been  in  reality 
cases  of  an  entirely  diflFerent  malady. 

I  have  formerly  shown  that  ulceration  of  the  harder  textures 
may  make  considerable  progress  in  the  joints  of  the  extremities 
without  suppuration.  It  is  the  same  with  caries  of  the  spine.  I 
have  known  as  many  as  three  bodies  of  vertebrae  completely  de- 
stroyed, and  the  disease  to  have  lasted  many  years,  without  matter 
being  formed;  a  fortunate  circumstance  for  the  patient,  as  the 
chance  of  his  recovery  is  much  greater  under  these  than  it  would 
have  been  under  the  opposite  circumstances.  We  must  not,  how- 
ever, conclude,  because  no  abscess  has  shown  itself,  that  therefore 
no  abscess  exists.  Frequently,  in  examinations  after  death,  we 
find  an  abscess  in  connection  with  carious  vertebrae,  which  had 
never  presented  itself  externally,  but  which  evidently  had  existed 
for  a  considerable  length  of  time. 

It  is  not  uncommon  to  find  caries  of  the  vertebrae  going  on  for 
two  or  three  years  before  there  are  any  certain  indications  of  the 
existence  of  abscess.  In  one  case,  in  which  the  disease  was  in  the 
vertebrae  of  the  loins,  an  abscess  presented  itself  in  the  groin  at 
the  end  of  eight  years ;  and  in  another  case,  in  which  the  disease 
was  situated  in  the  dorsal  vertebrae,  the  interval  was  still  longer — 
not  less  than  sixteen  years.  The  formation  of  abscess  is  usually 
attended  with  some  derangement  of  the  general  health,  such  as 
loss  of  flesh  and  muscular  power;  increased  frequency  of  the 
pulse ;  a  slight  access  of  fever  in  the  evening,  followed  by  perspi- 
rations at  night ;  occasionally,  but  rarely,  rigors. 

These  symptoms  may  be  in  some  degree  relieved  by  the  first 
bursting  of  the  abscess ;  but  when  the  daily  discharge  of  matter 
has  continued  for  some  time,  they  recur  in  an  aggravated  form ; 
the  patient  wastes  under  the  influence  of  a  hectic  fever,  and  some 
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kind  of  visceral  disease  supervenes,  which  proves  the  immediate 
cause  of  death. 

The  foregoing  observations  relate  to  cases  of  caries  of  the  spine 
generally.  We  have  next  to  consider  the  peculiar  symptoms 
which  it  produces,  accordingly  as  one  or  another  part  of  the 
column  of  the  vertebrae  is  affected  by  it. 

When  there  is  caries  of  the  cervical  vertebrae,  the  patient  com- 
plains, in  the  first  instance,  of  pain  in  the  neck,  which  is  aggra- 
vated by  every  motion  of  the  head,  and  which  is  not  unfrequently 
mistaken  for  the  muscular  pains  and  stiffness  connected  with  what 
is  commonly  called  a  stiff  neck  from  cold.  The  pain  graduaUy 
increases,  and,  according  to  my  experience,  is  for  the  most  part 
more  severe  than  when  the  seat  of  the  disease  is  lower  down  in 
the  spine.  The  pain  is  aggravated  by  pressure  on  the  ciown  of 
the  head,  and  by  any  motion  of  the  head,  in  consequence  of  which 
the  patient  acquires  the  habit  of  supporting  the  head,  especially 
in  walking,  or  otherwise  changing  his  position,  by  his  two  hands, 
one  placed  on  each  side.  When,  in  the  progress  of  the  disease, 
the  spine  has  become  bent  forvs'ard,  the  angular  projection  pos- 
teriorly is  observed  to  be  trifling,  except  where  the  lowest  or 
seventh  cervical  vertebra  is  implicated  in  the  disease,  a  difference 
which  is  easily  explained  by  the  greater  length  of  the  spinous 
process  of  the  latter,  as  compared  with  that  of  the  spinous  pro- 
cesses of  the  vertebrae  above. 

Abscess  connected  with  diseased  cervical  vertebrae  usually 
presents  itself  among  the  muscles  on  the  side  of  the  neck.  Occa- 
sionally it  makes  its  way  forward,  forming  a  tumour,  which  after- 
wards bursts  into  the  pharynx.  A  case  has  been  already  mentioned 
in  which  matter  was  found  covering  the  medulla  oblongata ;  and  in 
anotlier  case,  in  which  I  examined  the  body  after  death,  the  abscess 
had  penetrated  into  the  theca  vertebralis,  and  the  whole  of  the 
spinal  chord,  from  one  extremity  to  the  other,  was  bathed  in  pus. 
At  an  early  period  of  the  disease  the  patient  frequently  complains 
of  pains  in  the  arms  and  shoulders,  which,  after  some  time,  are 
fc^Uowed  by  paralysis.     The  general  course  of  the  paralytic  symp- 
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toms  is,  that  both  upper  extremities  are  affected  in  the  first 
instance,  while  the  muscles  which  derive  their  nervous  influence 
from  the  spinal  chord  below  the  disease  remain  subject  to  the  will. 
In  a  still  more  advanced  stage  of  the  disease  the  paralysis  extends 
to  the  muscles  of  the  trunk  and  lower  extremities.  Sometimes, 
however,  the  course  is  different ;  and  I  have  already  described  a 
case  in  which  the  right  upper  extremity  was  first  paralysed,  then 
the  right  lower,  then  the  left  upper,  and  afterwards  the  left  lower 
extremity.  As  the  disease  goes  on  pains  are  referred  to  the  abdo- 
men, which  becomes  distended,  and  tympanitic,  the  bowels  being 
at  the  same  time  obstinately  costive.  In  all  cases  there  is  pain  in 
the  occiput  and  temples,  which  is,  however,  more  severe  when  the 
disease  is  situated  in  the  two  or  three  superior  vertebrae ;  and  it  is 
in  these^  last-mentioned  cases  more  especially  that  the  patient  is 
seen  to  support  his  head  by  his  hands,  one  placed  on  each  side. 
Not  unfrequently  the  transverse  ligament  of  the  second  vertebra 
is  destroyed,  and  the  consequence  is  a  dislocation  of  the  odontoid 
process.  Sometimes  the  dislocation  is  complete,  and  the  patient, 
from  the  pressure  made  on  the  spinal  chord,  expires  as  suddenly 
as  if  the  latter  had  been  divided  transversely.  More  frequently  it 
happens  that  the  displacement  of  the  odontoid  process  is  somewhat 
restrained  by  the  pressure  of  the  dura  mater  which  lies  over  it. 
There  is  then  some  degree  of  pressure  on  the  spinal  chord,  sufficient 
to  excite  irritation,  but  not  to  destroy  its  functions.  Under  these 
circimistances,  the  patient  complains  of  increa^d  pain  in  the 
head,  followed  by  convulsions,  stupor,  dilated  pupils,  and  other 
symptoms  of  effusion  of  fluid  within  the  cranium ;  and  on  examin- 
ing the  body  after  death,  we  find  that  such  effusion  has  actually 
taken  place,  there  being  a  collection  of  fluid  in  the  ventricles,  or 
in  the  base  of  the  cranium,  or  in  both  of  these  situations. 

In  cases  of  caries  of  the  superior  dorsal  vertebrae,  independently 
of  the  usual  pain  and  tenderness  of  the  affected  parts,  the  patient 
complains  of  pain  and  a  sense  of  constriction  of  the  chest;  and 
when  the  disease  is  in  the  inferior  dorsal  vertebrae  there  is  a  simi- 
lar sensation  in  the  epigastrium,  pain  in  the  abdomen  generally, 
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aad  a  diaturbed  state  of  the  functions  of  the  alimentary  canaU 
Occasionally  the  urine  is  alkaline^  or  it  contains  albumen,  being 
voided  without  its  natural  transparency,  and  becoraing  opaque  on 
erposnre  to  beat^  or  on  the  addition  of  nitric  acid.  From  this  last 
circumstance^  and  from  there  being  at  the  same  time  pain  either 
in  or  near  the  region  of  the  kidney,  it  is  sometimes  difficult,  in 
the  first  instance,  to  determine  whether  the  patient  labours  under 
caries  of  the  spine  or  disease  of  the  kidney. 

When  the  spine  is  incur vated  forwoxd,  in  consequence  of  the 
destruction  of  the  bodies  of  the  dorsal  vertebr®^  the  angular  pro- 
jection behiud  is  more  distinct  than  it  ever  is  when  the  disease  baa 
attacked  the  vertebra©  of  the  neck  or  loins*  This  is  to  be  attributed 
to  the  greater  length  of  the  spinous  processes  in  this  part  of  the 
epine,  and  to  the  circumstance  of  their  being,  in  the  ordinary 
position  of  the  parts,  inclined  more  or  less  downwards.  When 
the  curvature  is  considerable  the  thorax  becomes  at  the  same  time 
altered  in  figure.  The  diameter  of  the  thorax,  from  above  down- 
wards, is  rendered  shorterj  while  the  other  diameters  are  increased ; 
so  that,  while  the  figure  of  the  chest  is  altered,  tliere  is  but  little 
difference  in  its  actual  capacity.  If,  under  these  circnmstancesj 
an  opportunity  should  occur  of  examining  the  appearances  after 
death,  we  find  a  change  in  the  position  of  the  viscera  corresponding 
to  the  altered  form  of  the  cavity  in  which  they  are  contained. 
This  is  most  apparent  in  the  descending  aorta,  which  is  seen  taking 
a  spiral  instead*  of  its  usual  straight  course  on  the  fore  part  uf 
the  spine.  When  the  superior  dorsal  and  inferior  cervical 
vertebne  are  both  implicated  in  the  disease,  a  large  protuberance 
presents  itself  between  the  superior  angles  of  the  scapulae,  and 
the  neck  appears  shortened,  as  if  it  had  descended  or  sunk  between 
the  shoulders. 

As  the  disease  advances,  the  patient,  in  some  instances,  complains 
of  pains,  which  are  referred  to  one  groin  and  hip,  such  bs  may 
lead  to  the  suspicion  that  there  is  disease  in  the  hip-joint;  and, 
in  fact,  it  is  a  very  common  error  (and  oue  into  which  even  surgeons 
of  great  experience  are  liable  to  fall)  to  regiird  the  symptoms  of 
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caries  of  the  middle  and  inferior  dorsal  vertebrae  as  indicating 
incipient  caries  of  the  hip.  Afterwards  there  are  pains,  combined 
with  a  sense  of  constriction^  in  the  legs  and  thighs.  The  muscles 
are  found  to  be  not  properly  under  the  dominion  of  the  will,  so 
that  the  patient  occasionally  loses  a  step,  or  trips  in  walking,  and 
this  is  probably  followed  by  a  complete  loss  of  voluntary  power. 
In  some  cases  the  paralysis  is  so  complete  that  the  muscles  of 
the  lower  extremities  never  act  underany  circumstances;  while 
in  others,  although  they  do  not  act  under  the  influence  of  volition, 
they  are  subject  to  spasmodic  and  in  some  instances  to  permanent 
contractions. 

Occasionally  the  loss  of  voluntary  power  over  the  muscles  is 
attended  with  a  total  loss  of  sensibility ;  but  more  frequently  while 
the  former  function  of  the  nerves  is  destroyed,  the  latter  remains 
but  little  or  not  at  all  impaired. 

Paralysis  of  the  bladder,  and  incontinence  of  the  urine  and 
faeces,  sometimes  exist  in  combination  with  paralysis  of  the  lower 
limbs,  forming  a  most  distressing  addition  to  the  patient's  other 
calamities. 

A  considerable  time  generally  elapses  before  abscess  connected 
with  caries  of  the  dorsal  vertebrae  presents  itself  externally.  Some- 
tiroes  it  shows  itself  on  the  posterior,  or  lateral,  or  even  on  the 
anterior,  part  of  the  chest,  having  penetrated  through  one  of  the 
intercostal  spaces.  More  commonly  it  makes  its  way  downwards 
through  the  posterior  mediastinum,  behind  the  small  muscle  of  the 
diaphragm ;  and  then,  taking  the  course  of  the  psoas  muscle,  passes 
behind  the  crural  arch,  and  appears  in  the  anterior  and  upper  part 
of  the  thigh.  It  is  not  uncommon  for  the  abscess  to  form  a  large 
tumour  on  one  side  of  the  abdomen,  occupying  the  whole,  or  a 
great  part,  of  the  space  between  the  false  ribs  and  the  groin, 
pushing  the  viscera  to  the  opposite  side,  and,  at  last,  making  its 
way  to  the  surface,  either  through  the  abdominal  muscles,  or  under 
the  crural  arch.  But  a  very  great  length  of  time  may  elapse 
before  it  reaches  this  termination.  I  have  known  such  an  abscess 
to  remain  neither  increasing  nor  diminishing  in  size,  nor  being 
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materially  changed  in  its  situation^  for  several  guccessive  years ;  in 
some  instances  forming  a  soft  and  compressible  tumour,  in  which 
the  fluctuation  of  matter  was  distinctly  perceptible ;  in  others^ 
having  the  character  of  an  irregular  mass  of  solid  substance, 
which  no  fluid  could  ha  detected  by  the  touch,  lueirperienced^ 
surgeons  not  unfrequently  mistake  an  abscess,  imder  tbeae  last- 
mentioned  circumstances,  for  an  encysted  tumour,  or  some  other 
morbid  growth. 

When  the  lumbar  vertebrse  are  affected  with  caries,  the  patient 
usually  complains  of  pain  in  the  region  of  the  loins;  which  is 
aggravated  hj  stooping,  turning  the  body  suddenly  round,  or  by 
percussion.  Sometimes  the  pain  is  confined  to  the  vertebrae  them- 
selves; while  at  other  times  it  extends  forw<ardB,  in  the  direction 
of  the  lumbar  nerves,  to  the  sides  of  the  abdomen  and  the  crista 
of  the  ilium. 

When  abscess  is  formed,  it  usually  either  descends  in  the  direction 
of  the  psoas  muscle,  and  presents  itself  behind  the  cniral  arch  in 
the  upper  and  anterior  part  of  the  thigh,  or  otherwise  mal£eB 
its  way  backwards  on  the  outer  edge  of  the  qnadratus  lumborum 
and  sacro-lumbalis  muscles,  showing  itself  on  one  side  of  the 
loins.  In  some  rare  cases,  it  takes  the  course  of  the  spermatic 
chord,  and  forms  a  tumour  protruding  through  the  abdominal 
ring,  such  as  a  superficial  observer  might  easily  mistake  for  a 
hernia;  or  it  descends  into  the  pelvis,  and  afterwards  into  the 
posterior  part  of  the  thigh,  following  the  directiou  of  the  sciatic 
nerve,  through  the  sacro^sciatic  notch  of  the  pelvis.  Occasionallj 
it  reaches  this  last-mentioned  situation  in  another  way,  I  have 
known  an  abscess  to  have  descended  from  the  loins^  and  presented 
it-self  as  a  tumour  in  the  groin.  Suddenly  the  tumour  has  dis- 
appeared, and  the  patient  has  been  led  to  entertain  hopes  of  a 
speedy  recoveiy.  But  these  have  been  soon  disappointed,  in 
consequence  of  the  discovery  of  a  large  collection  of  matter  in 
the  posterior  part  of  the  limb,  behind  the  little  trochanter  of  the 
femur.  In  a  case  of  this  kind,  in  which  I  had  the  opportunity  of 
examining  the  morbid  appearances  after  death,  I  found  that  the 
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abscess  had  taken  the  course  of  the  common  tendon  of  the  psoas 
magnns  and  iliacus  internus  muscles  to  their  insertion  into  the 
bone,  afterwards  extending  further  backward,  below  the  inferior 
edge  of  the  quadratus  femoris. 

I  may  take  this  opportunity  of  observing,  that  it  is  by  no  means 
uncommon,  whatever  part  of  the  spine  may  be  the  seat  of  caries, 
to  find  an  abscess  thus  altering  its  course,  disappearing  in  one 
place,  and  some  time  afterwards  appearing  in  another ;  and  this 
seems  to  afford  a  reasonable  explanation  of  some  of  those  cases  in 
which  it  has  been  supposed  that  an  abscess  has  been  suddenly 
removed  by  absorption. 

It  very  rarely  happens  that  this  disease,  when  confined  to  the 
loins,  proceeds  so  far  as  to  occasion  any  perceptible  alteration  in 
tlie  figure  of  the  spine";  and  this  peculiarity  is  easily  explained  by 
the  greater  magnitude  of  the  bodies  of  the  lumbar,  as  compared 
with  those  of  the  cervical  or  dorsal  vertebne,  in  consequence  of 
wliich  the  former  are  not  destroyed  by  tlie  same  extent  of  caries 
which  would  be  sufficient  for  the  destruction  of  the  latter. 

The  same  circumstance  will  also,  in  great  measure,  accoimt  for 
another  peculiarity  of  this  disease,  when  it  affects  the  lower 
portion  of  the  spine,  namely,  the  absence,  in  the  majority  of  cases, 
of  pains,  muscular  spasms,  paralysis,  and  loss  of  sensibility  in  the 
lower  limbs.  In  fact,  in  these  cases  it  seldom  happens  that  the 
caries  extends  so  far  as  to  reach  the  theca  vertebralis.  In  one 
case,  in  which  the  patient  had  complained  of  numbness  of  the 
legs  and  thighs,  I  found,  on  dissection,  that  the  theca  vertebralis 
was  in  no  part  exposed ;  but  that  there  was  a  large  abscess  on 
each  side  surrounding  the  lumbar  nerves,  and  thus  explaining  the 
diminished  sensibility  of  the  parts  to  which  these  nerves  were 
distributed. 

In  systematic  works  on  surgery  the  lumbar  or  psoas  abscess  is 
usually  described  as  if  it  were  (in  some  instances  at  least)  a  specific 
or  primary  disease,  having  its  origin  in  the  psoas  muscle.  But,  ac- 
cording to  all  the  experience  which  I  have  had  of  these  cases,  this  is 
altogether  a  mistaken  view  of  the  subject.     I  cannot  say  that  such 
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an  abscess  never  takes  place  in  the  loins ;  but  I  certainly  believe  that 
it  is  of  very  rare  occurrence.  In  examining  cases  of  lumbar 
abscess  after  death,  I  have  always  found  caries  of  the  vertebrae,  in 
which  the  abscess  lias  manifestly  originated.  In  general  the 
disease  of  the  vertebra  ha§  been  so  obvious,  that  it  coidd  not  have 
been  overlooked  by  the  most  superficial  observer ;  but,  in  soma 
instances^  the  real  nature  of  the  disease  has  not  been  detected 
until  after  a  careful  dissection.  In  one  instance,  on  examining 
the  body  of  a  patient  who  died  in  St,  George's  Hospital  vnth  an 
extensive  suppuration  in  the  loins,  the  soft  parts  having  been 
entirely  removed,  not  the  smallest  appearance  of  disease  presented 
itself  in  the  lumbar  vertebree,  and  I  conceived  that  I  had  at  last 
met  with  a  case  of  genuine  psoas  abscess  j  when,  almost  acci- 
dentally, a  small  opening  wm  discovered  on  one  side  of  the  spine, 
in  a  part  which  had  been  covered  by  one  of  the  attachments  of 
tliG  psoas  muscle,  just  large  enough  to  admit  a  common  probe, 
and  forming  a  communication  between  the  cavity  of  the  abscess, 
and  one  of  the  intervertebral  spaces^  On  a  finrther  dissection,  it 
was  ascertained  that  the  intervertebral  cartilage  had  been  com- 
pletely destroyed  by  ulceration,  except  at  its  circumference,  and 
that  the  opposite  surfaces  of  the  bodies  of  the  two  contiguoufl 
vortebne  were  eKtensively  carious. 


Another  question  still  remains  to  be  considered ; — 

Are  there  any  circumstances  by  which  in  the  living  person  we 
may  distinguish  from  each  other  the  different  forms  of  caries  of 
the  spine,  according  to  the  different  morbid  condition  of  the  bones 
and  intervertebral  cartilages  in  which  the  disease  has  its  origin  ? 

My  experience  leads  me  to  believe  that  we  may  do  so,  but  only 
to  a  Umited  extent;  that  in  some  eases  we  may  make  a  nearly 
certain  diagnosis,  and  only  a  doubtful  one  in  others. 

Caries,  which  has  its  origin  in  a  scrofulous  condition  of  the 
bones,  for  the  most  part  occurs  in  young  persons  under,  or  not 
niuch  exceeding,  the   age  of  puberty,  having  what   is  called  a 
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scrofulous  aspect,  and  not  unfrequently  has  been  preceded  by 
scrofulous  enlargement  of  the  lymphatic  glands,  or  scrofulous 
disease  of  one  or  more  of  the  joints  of  the  extremities.  In  such 
cases  the  pain  in  the  affected  portion  of  the  spine  is  generally 
trifling,  and  sometimes  none  at  all,  except  when  specially  induced 
by  jumping  or  some  other  sudden  concussion.  I  have  known  very 
many  cases  in  which  a  young  patient  has  never  complained  of 
pain,  nor  has  the  existence  of  disease  of  any  kind  been  suspected, 
until  the  mother  or  the  nurse  has  discovered  an  angular  projection 
of  the  spinous  processes,  indicating  that  the  caries  had  already 
made  a  very  considerable  progress.  In  a  case  to  which  I  have 
already  alluded,  which  I  had  the  opportunity  of  watching  for  some 
years,  and  in  which  the  spine  was  distorted  to  a  very  unusual 
extent,  with  a  large  abscess  in  the  abdomen ;  the  patient  suffered 
so  little  pain  or  other  inconvenience,  that  several  practitioners 
who  were  at  different  times  Consulted,  were  led  to  the  conclusion 
that  no  caries  existed,  and  that  the  alteration  in  the  figure  of  the 
spine  depended  on  some  other  cause.  One  surgeon  had  actually 
recommended  a  course  of  gymnastic  exercises  for  the  purpose  of 
rectifying  the  deformity.  At  last  the  death  of  the  patient,  and 
the  examination  of  the  body  afterwards,  proved  the  correctness  of 
my  diagnosis. 

In  a  case  of  scrofulous  caries  of  the  spine,  I  doubt  whether  the 
patient  ever  escapes  the  formation  of  abscess.  At  any  rate,  such  an 
event  is  of  very  rare  occurrence.  I  know  that  patients  sometimes 
appear  to  recover  without  abscess  having  shown  itself,  in  whom 
an  abscess  exists  nevertheless,  in  what  may  be  called  an  inactive 
state,  and  I  have  already  referred  to  cases  which  confirm  this 
observation.  If  under  these  circumstances  the  opportunity  presents 
itself  of  examining  the  parts  by  dissection,  the  parietes  of  the 
abscess  are  found  consisting  of  a  dense  solid  mass  adhering  to  the 
spine  above  and  below  the  parts  destroyed  by  the  caries,  while 
the  contents  of  it  are  converted  into  a  thick  cheesy  matter  in 
consequence  of  the  absorption  of  the  thinner  pari  of  the  piu-ulent 
secretion. 
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In  those  cases  which  are  not  of  scrofulous  origin — that  is,  not 
preceded  by  the  scrofulous  change  in  the  organisation  of  the  bones 
— the  patients  are  generally  advanced  beyond  the  age  of  puberty. 
Many  of  them  have  been  previously  subject  to  some  form  of 
rheumatism,  and  from  this  and  other  circumstances  I  am  led  to 
believe  that  the  caries  may  frequently  be  referred  to  chronic 
rheumatic  inflammation  affecting  the  bones  and  intervertebral 
cartilages.  Occasionally  nodes  on  some  of  the  cylindrical  bones 
have  preceded  the  vertebral  disease.  In  such  cases  the  pain  in 
the  spine  is  often  very  severe,  and  the  patient's  sufferings  are 
greater  than  in  those  of  the  truly  scrofulous  disease ;  but  I  am 
inclined  to  believe  that  there  is  a  much  greater  probability  of  the 
patient  recovering  without  the  formation  of  abscess — a  circum- 
stance of  great  importance,  as  it  justifies,  for  the  most  part,  a 
more  favourable  prognosis. 

In  all  cases  of  caries  of  the  spine  there  is  some  difficulty  in 
making  a  positive  diagnosis  in  the  early  stage  of  the  disease, 
previously  to  the  appearance  of  angular  curvature.  The  disease 
being  for  the  most  part  confined  to  the  bodies  of  the  vertebrsB,  and 
these  being  at  a  considerable  distance  from  the  surface  of  the  body, 
there  is  generally  no  external  tenderness.  Inniunerable  mistakes 
have  been  made,  and  many  individuals  have  been  condenmed 
unnecessarily  to  a  long-continued  surgical  treatment^  in  conse- 
(luence  of  the  surgeon  examining  the  spine  with  a  view  to  dis- 
cover the  last-mentioned  symptom.  There  is  scarcely  any  delicate 
young  woman,  especially  among  those  belonging  to  the  (so-called) 
better  class  of  society,  who  will  not  complain  of  some  parts  of  the 
spine  being  tender  if  it  be  firmly  pressed ;  and  in  any  thin  person, 
of  either  sex,  pain  will  be  produced  by  pressing  the  skin  against 
the  projection  of  the  spinous  processes.  Instead  of  trustiiig  to 
such  a  mode  of  examination,  it  is  best  to  place  the  patient  staodiM^. 
on  a  chair  or  table,  and  desire  him  to  jump  off  of  it  on  the  j 
and  I  believe  tliat  where  caries  exists,  it  may  generally  be  < 
by  tlie  effect  produced  l)y  this  kind  of  concussion. 
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Section  III. 
Treatment  of  Caries  of  the  Spine. 

The  rule  which  was  laid  down  ajs  to  the  treatment  of  diseased 
joints  of  the  extremities  are  not  less  applicable  to  all  cases  of 
caries  o{  the  spine.  As  far  as  that  can  be  accomplished,  the 
diseased  parts  should  be  kept  in  a  state  of  absolute  and  complete 
repose.  While  the  patient  is  in  the  erect  posture,  and  the  weight 
of  the  head  and  other  superincumbent  parts  is  pressing  on  the 
ulcerated  surfaces,  and  while  these*  are  liable,  in  the  various 
motions  of  the  body,  to  a  constant  (however  trifling)  friction,  it  is 
not  probable  that  the  progress  of  ulceration  can  be  checked,  or 
that  suppuration  can  be  prevented.  From  the  first  moment 
therefore  in  which  the  nature  of  the  case  is  clearly  indicated,  the 
patient  should  abandon  his  usual  habits,  and  be  confined  altoge- 
ther on  his  bed  or  couch.  In  some  instances,  in  which  severe  pain 
in  the  vertebrae  is  among  the  early  symptoms  of  the  disease,  he 
will  submit  to  the  privations  which  are  thus  imposed  upon  hiTn 
with  suflScient  willingness ;  while  in  others,  nothing  but  a  candid 
exposition  of  the  ill  consequences  which  may  otherwise  arise,  will 
overcome  his  reluctance  to  do  so.  The  invalid  bedstead,'contrived 
by  Mr.  Earle,  and  which  I  have  formerly  mentioned,  will,  in  ordi- 
nary cases,  afford  the  most  convenient  means  of  conducting  this 
part  of  the  treatment.  The  manufacturer  of  the  bedstead  has 
lately  added  to  it  what,  with  such  experience  of  it  as  I  have 
hitherto  had,  I  am  led  to  regard  as  a  very  great  improvement. 
Instead  of  a  board,  or  canvas,  that  portion  of  the  mattress  which 
corresponds  to  the  head  or  trunk  of  the  patient  is  supported  by 
vulcanised  India  rubber,  perforated  with  holes  so  as  to  prevent  the 
accumulation  of  damp  from  perspiration.  This  has  most  of  the 
advantages  which  belong  to  the  water-bed,  and  is  without  some 
inconveniences  to  which  the  latter  is  liable,  where  the  patient  can 
never  be  moved  from  it. 

By  the  use  of  the  invalid  bedstead  the  patient  is  enabled  to 
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obtain  some  cliaBge  of  position ;  as  tlie  trimk  and  thighs  may  be, 
from  time  to  time^  and  within  moderate  limits,  raised  or  lowered, 
so  that  their  relative  position  may  be  varied  without  the  smallest 
movement  being  communicated  to  the  carious  vertabrBe,  He  may 
also  be  wheeled  from  one  room  into  another^  or  into  the  open  air, 
in  fine  weather.  As  a  general  rule  it  is  better  that  he  should  be 
in  the  supine  posture,  lying  on  his  back ;  hut  he  may  occasionally 
relieve  himself  by  lying  on  his  side.  On  no  account  should  any 
attempt  he  made,  either  bj  laying  the  patient  on  his  back,  on  a 
flat  boards  or  by  the  application  of  machinery,  to  remove  the 
angular  curvature,  so  as  to  restore  the  spine  to  its  original  shape. 
Without  such  undue  interference  on  the  part  of  the  surgeon,  the 
carious  tjurface  of  the  vertebra  above  will  always  come  in  contact 
with  that  of  the  vertebra  below ;  and  it  is  to  the  union  which 
takes  place  under  these  circumstances,  at  first  by  soft  substance, 
and  afterwards  by  bony  matter,  and  to  this  alone,  that  we  are  to 
look  for  the  patient's  recovery,  WTiatever  disturbs  this  process 
(and  any  attempt  to  straighten  the  spine  cannot  fail  to  do  so)  must 
therefore  be  carefully  avoided. 

The  recumbent  position  doea  not  constitute  the  only  means 
which  we  have  in  our  power  to  employ  for  the  purpose  of  main- 
taining the  diseased  spine  in  a  state  of  perfect  repose.  When  the 
disease  is  situated  in  the  dorsal  or  lumbar  vertebrse,  the  patient 
may  be  provided  with  a  bandage,  including  some  stripes  of  whale^ 
bone,  and  somewhat  resembling  the  stays  worn  by  females,  but 
extending  as  low  as  the  symphysis  of  the  pubes,  tbeos  sacrum,  and 
the  great  trochanter,  and  as  high  as  the  neck.  This  will  operate 
like  splintSj  keeping  the  pelvis  and  thorax  in  the  same  relative 
position.  A  less  efficient  support  may  be  given  to  the  cervical 
vertehrao  by  means  of  an  air-cushion,  or  a  bag  of  Indiarubber 
pLirtially  distended  with  water,  placed  so  that  the  occiput  and 
neck  may  rest  upon  it. 

Under  certain  circumstances,  the  prone  couch  contrived  by  the 
late  Mr,  Verrall  may  be  useful,  by  affording  the  patient  the  relief 
arising  from  a  change  of  posture.     But  it  should  be  used  only 
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occasionally,  as,  in  young  persona  especially,  the  constontly  lying 
on  it  for  any  considerable  length  of  time  is  liable  to  produce  a 
very  perceptible  flattening  of  the  anterior  part  of  the  chest 

In  the  early  part  of  my  professional  life,  I  was  led  to  follow  the 
practice  which  was  then  very  generally  adopted  of  treating  caries 
of  the  spine  by  means  of  setons  and  caustic  igsnes,  one  on  each 
side  of  the  diseased  vertebrae,  A  more  enlarged  experience  has 
satisfied  me  that,  in  the  very  great  majority  of  cases,  this  painful  and 
laathsome  mode  of  treatment  is  not  only  not  useful,  but  actually 
injurious.  The  observationa  which  I  made  on  this  suhject  for- 
merly, witli  reference  to  scrofulous  diseases  of  other  jointSj  are 
equally  applicable  to  cases  of  scrofulous  diseases  of  the  spine.  For 
many  years  past  I  have  ceased  to  torment  my  patients  who  were 
Lthus  afflicted  in  this  manner,  and  I  am  convinced  that  the  change 
of  treatment  has  been  attended  with  the  happiest  result.  There 
are  a  few  cases  only  in  which  I  am  still  inchned  to  believe  that 
issues  or  setons  may  be  employed  with  advantage.  The  cases  to 
which  I  allude  occur  almost  exclutsively  in  adult  persons,  where 
there  is  severe  pain  in  the  seat  of  the  diseasei  and  where  from  this 
and  other  circumstances  we  are  justified  in  the  conclusion  that  the 
caries  depends,  not  on  a  serofuloua  condition  of  the  bones,  but  on 
disease  of  the  intervertebral  cartilagesj  or  a  chronic  inflammation, 
probably  of  rheumatic  origin ^  of  the  vertebrae  themselves*  Even 
in  these  last-mentioned  cases  issues  and  settms  do  not  seem  to 
form  any  necessary  part  of  the  treatment ;  and  I  am  not  myself 
in  the  habit  of  resorting  to  them  unless  I  find  that  the  pain  is  not 
relieved  by  the  recumbent  posture,  and  the  other  remedies  of 
which  I  shall  speak  presently.  It  appears  to  me  also,  that  in 
cases  of  caries  of  the  spine,  as  well  as  in  those  of  caries  of  other 
joints,  issues  and  setons  are  to  be  employed  only  in  the  early  stage 
of  the  disease,  and  that  no  advantage  is  to  be  expected  from,  them 
after  abscess  is  formed. 

An  important  question  here  presents  itself, — For  how  long  a 
period  is  the  patient  to  be  confined  to  the  recumbent  posture  ? 
If  there  be  a  reason  for  it  being  had  recourse  to  at  all,  there  is 
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also  a  Biifficient  reason  for  it  not  being  al)f\ndoBed  for  many 
months.  In  the  great  majority  of  casei  it  should  be  extended  to 
a  year,  or  a  year  and  a  half;  and  where  the  disease  has  made  es- 
tensive  progress,  even  to  two  or  three  years. 

In  the  first  instance,  the  surgeon  usually  finds  it  difficult  to 
persuade  the  patient  to  continue  tliis  part  of  the  treatment  for  a 
sufficient  length  of  time  after  the  removal  of  the  more  urgent 
symptoms.  Afterwards,  howeyer,  he  often  has  to  encounter  a 
difficidty  of  an  opposite  kind.  This  happens  especially  among 
young  females,  who  hecomc  at  last  so  habituated  to  their  couch 
and  the  peculiar  mode  of  life  connected  witJi  it,  that  they  can 
scarcely  be  persuaded  to  make  the  necessary  effort  to  ait  up  and 
move  about,  even  after  every  reason  for  not  doing  so  has  vitnished, 

I  have  on  a  former  occasion  referred  to  the  case  of  a  lady  who, 
under  these  circumstances,  preserved  the  recumbent  position  for 
such  a  length  of  time,  that  all  the  joints  of  the  lower  extremities, 
in  which  no  actual  disease  ever  existed,  from  mere  want  of  use, 
became  completely  ankylosed.  Various  attempts  were  at  last 
made  to  restore  their  mobility,  but  to  no  purpose,  and  she  stiU 
remains  in  the  same  condition  as  when  I  was  first  consulted,  twenty 
years  ago — unable  to  use  her  lower  limbs,  or  even  to  sit  up. 

Although  the  maintenance  of  the  recumbent  posture  may  be 
regarded  as  absolutely  necessary,  it  is  not  on  this  alone  that  the 
surgeon  should  depend  for  the  patient's  cure.  Attention  must  be 
paid  to  his  general  health ;  and,  accardingly  as  the  disease  pre- 
sents one  or  other  character,  or  as  the  constitution  varies,  different 
modes  of  constitutional  treatment  wiU  be  required. 

Where  there  is  an  evident  scrofidous  diathesis  (and  in  children 
generally),  preparations  of  iron  may  be  exhibited ;  and  these  may 
be  made  to  alternate  with  the  cod-Hver  oil,  or  sarsaparilla,  or 
some  of  the  ordinary  tonics.  The  diet  should  be  simple  audi 
nutritious ;  the  bowels  should  be  carefully  regulated,  and  it  will 
generally  be  necessary,  from  time  to  time,  t^  stimulate  the  action 
of  the  liver  by  small  doses  of  the  hydrargyrum  cnra  a^etd^oreyen 
ofcalomeL    It  is  scarcely  necessary  to  add  that  in  the  majority 
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of  such  cases  a  residence  on  the  aea-coaBt  will  be  liighly  benefi- 
cial. 

In  other  cases,  where  it  is  plain  that  the  disease  is  not  of 
scrofulous  origin,  and  where  there  seems  to  have  been  no  particu- 
lar vice  of  the  constitution  previous  to  the  occurrence  of  the  local 
disease,  mercury  may  often  be  administered  with  the  best  result ; 
and  it  is  especially  useful  when  the  patient  suflFers  a  ^more  than 
usual  degree  of  pain.  It  may  be  given  in  the  form  of  the  bi- 
chloride or  calomel  combined  with  opium,  or  the  common  mer- 
ctirial  pill,  so  as  slightly  to  affect  the  gums,  for  three  or  four 
wcL^ks,  and  sometimes  for  a  still  longer  period  |  and  this  may  be 
followed  by  a  courae  of  well-prepared  decoction  of  the  best 
Jamaica  sarsaparilla,  in  as  large  doses  as  can  be  conveniently 
taken.  In  other  cases  in  which  there  seems  to  be  sufficient  reason 
for  avoiding  the  use  of  mercury,  sarsaparilla  may  be  prescribed  in 
the  first  instance,  the  course  of  it  being  continued  two  or  three 
months,  and  repeated  some  time  afterwards,* 

With  respect  to  the  treatment  of  abscesses  connected  with  caries 
of  the  spine,  I  am  not  aware  of  any  circumstances  in  which  it 
should  differ  from  that  of  abeces&es  connected  with  other  joints 
affected  by  the  same  disease*  The  patient  should  not  venture  to 
take  exercise,  nor  even  to  quit  the  recumbent  posture  until  the 
abscesses  are  healed.  This  is  to  be  regarded  as  the  general  nde ; 
from  which,  however,  on  a  very  few  occasions,  it  may  be  right  to 
deviate.  I  was  consulted  by  a  gentleman  who  was  at  that  time 
35  years  of  age,  and  who  had  laboured  under  well-marked  symp- 
toms of  caries  of  tiie  spine  since  he  was  3  years  old.  There  was 
considerable  curvature  in  the  direction  forward,  with  an  angular 
projection  of  the  spinous  processes  of  the  middle  dorsal  vertebra? 


•  Ko  one  who  lias  seen  the  above-mentioned  remedy  properly  Administered 
can  doubt  the  great  efficacy  of  it  in  certaia  cases  of  di^fpie  of  the  bc^mes  imd 
periostaumi  u  well  na  m  many  caaei  of  cachexia,  especially  ihut  arifiiug^  from  the 
joint  operation  of  syphilis  and  mercury.  The  doubtful  leputatiou  which  hhm 
obtamed  with  some  pmctitiont'rs  i%  I  apprehend,  to  bo  attril>utfid  to  its  being 
-  %^uentlj  employed  in  other  cases  iti  which  it  has  no  speciitc  influence^  to  the 
(|ua^tj  of  the  drug^  or  to  iu  being  given  in  insufllctent  doeea. 
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y  ;  .iiul  there  were  two  sinuses^  discharging  pus,  com- 
::_!  with  the  carious  vertebrae  which  had  existed  for  nearly 
Nevertheleas  the  patient  bad  been  able  to  take 
at  exercise  in  hunting  and  sbootingj  and  other  ways,  and  bis 
il  health  had  been  excellent.  In  fact,  he  bad  sufiFered  no 
amterial  inconvenience  from  bis  complaint,  except  that  he  once 
loit  the  use  of  his  lower  limbs ;  recovering  it,  however,  completely 
at  the  expiration  of  three  months,  and  after  the  application  of 
blisters  to  the  back. 


No  one  who  has  been  much  conversant  with  cas^  of  caries  of 
the  spine,  can  fail  to  regard  it  as  a  most  serious  disease,  of  which, 
even  in  the  more  favourable  cases,  it  is  impossible  to  form  more 
than  a  doubtful  opinion  as  to  the  result  Nevertheless  in  those 
cases  in  wldcb  the  patient  is  so  situated  that  be  can  have  the 
advantages  of  wholesome  diet,  fresh  air,  and  the  necessary  surgical 
attention  during  the  long  period  which  is  Gece^sary  for  a  cure,  a 
cure  will  often  be  accomplished.  Many  children  recover  even 
after  the  formation  of  extensive  abscesses.  The  worst  cases  are 
those  of  adults,  in  which  the  disease  is  of  scrofulous  origin,  and 
compUcate4  with  abscess*  But  even  such  cases,  if  the  general 
health  can  be  maintained  for  a  certain  length  of  timej  are  by  no 
means  to  be  regarded  as  hopeless.  In  the  year  1829  I  was  con- 
sulted concerning  a  young  gentleman  who  laboured  under  a 
scrofulous  disease  of  the  knee.  The  structure  of  the  joint  was 
wholly  destroyed,  and  I  conciu-red  with  his  other  surgical  attend- 
ants, in  recommending  the  amputation  of  the  limb,  which  opera- 
tion was  accordingly  performed  by  an  eminent  provincial  surgeon. 
Some  years  afterwards,  the  patient,  now  a  young  man,  called  on  me 
at  my  own  house,  to  consult  me  as  to  an  enormous  swelling  of  one 
It^g  and  thigli.  On  making  my  inquiries,  I  found  that  he  wore  a 
broad  belt,  fastened  tight  by  buckles  round  the  waist.  He  told 
lue  that  he  wore  it  because  without  it  there  was  a  great  swelbng 
ill  tme  loin.  The  swelling  pro%"ed  to  be  an  enormous  abscess  con- 
uoctcd  with  disease  of  the  lumbar  vertebrae,  such  as  might  be  well 
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supposed  to  contain  two  pints  or  more  of  pus.  The  pressure  of 
the  belt  on  this  abscess,  by  preventing  it  from  protruding  ex- 
ternally, caused  it  to  impede  the  return  of  the  blood  by  the  iliac 
vein,  and  thus  occasioned  the  swelling  of  the  lower  extremity. 
On  removing  the  belt  the  tumour  in  the  groin  immediately  in- 
creased in  size,  and  the  leg  and  thigh  were  reduced  nearly  to  their 
natural  dimensions.  By  my  advice  the  patient  retired  to  a 
healthy  spot  on  the  sea-coast  in  South  Wales,  where  he  resided  in 
a  cottage  fronting  the  sea.  Here  he  lay  on  a  couch  exposed  as 
much  as  possible  to  the  sea-air,  the  abscess  being  opened  some 
time  afterwards  by  a  surgeon  in  the  neighbourhood.  At  the  end 
of  a  year  the  abscess  was  healed,  and  he  ultimately  recovered.  I 
have  since  seen  him  at  various  times  in  perfect  health,  and  I  have 
no  reason  to  believe  that  he  is  otherwise  than  well  at  the  present 
time.  I  mention  the  case,  because  the  circumstance  of  the  disease 
in  the  vertebrae  having  supervened  on  a  disease  of  the  knee  so 
extensive  as  to  require  amputation,  had  led  me  in  the  first  in- 
stance to  regard  it  as  almost  hopeless. 

Paralysis  of  the  muscles  below  the  seat  of  the  disease  must 
always  be  regarded  as  an  unfavourable  symptom.  Yet,  in  many 
instances,  after  being  for  some  time  in  the  recumbent  posture, 
the  power  of  the  will  over  the  muscles  begins  to  be  restored ;  and 
I  have  known  children,  in  whom  the  muscles  of  the  lower  limbs 
liad  been  completely  useless,  after  the  lapse  of  three  or  four  years, 
to  be  able  to  walk,  and  run,  and  jump,  as  well  as  if  they  had 
never  laboured  under  any  kind  of  disease.  In  one  case,  indeed, 
where  a  little  girl  had  in  other  respects  perfectly  recovered  from 
the  effects  of  caries  of  the  upper  dorsal  (and  probably  of  the  lower 
cervical)  vertebrae,  she  was  nevertheless  unable  to  support  the 
weight  of  the  head  without  the  aid  of  a  machine.  When  this  was 
t<iken  off,  the  patient  being  in  the  erect  position,  the  head  fell 
forwards,  so  that  the  chin  rested  on  the  sternum.  I  suspect,  how- 
ever, that  in  this  case  the  inability  to  keep  the  head  erect 
depended  on  the  altered  position  of  the  centre  of  gravity  conse- 
quent on  the  spinal  curvature,  and  not  on  actual  paralysis, 
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Suction  IV, 

OfiBOTne  Cases  which  are  liable  to  be  mistaken  for  those  of  Caries 

of  the  Spine, 

HoWETEE  diflficult  it  may  sometimes  be  to  recognise  the  existence 
of  caries  of  the  spine  in  the  earliest  ste^e  of  the  disease^  there  is 
no  difficulty  in  doing  so  when  the  disease  has  gone  so  far  as  to 
produce  any  considerable  destruction  of  the  bodies  of  the  vertebne. 
The  spine  is  then  bent  forwards,  the  spinous  processes  in  tha 
situation  of  the  disease  making  an  angle  projecting  posteriorly, 
and  varying,  as  I  have  already  explained,  according  to  the  extent 
of  the  caries^  and  the  length  and  position  of  the  spinous  processes. 
Such  an  angular  curvature  can  be  produced  in  no  other  way,  and 
can  never  be  mistaken. 

The  common  lateral  curvature  of  the  spine,  from  whatever  cause 
it  arises,  is  so  different  from  the  alteration  of  figure  produced  by 
caries,  that  it  would  be  but  a  waste  of  time  to  explain  the  circum- 
etanoes  by  which  it  may  be  distinguished.  But  there  are  other 
cases  in  which  the  spiue  is  incurvated  forwards,  which  have  baen' 
not  unfrequently  mistaken  for  cases  of  caries,  and  in  which, 
therefore,  it  seems  important.,  with  a  view  to  a  better  diagnosis  of 
the  laat-mentioned  disease,  that  I  should  offer  some  observations, 

In  the  cases  to  which  I  allude,  the  spine  is  bent  forwards,  not, 
however,  presenting  an  angle  posteriorly,  but  in  such  a  manner  as 
to  form  a  gradual  curvature  or  arch,  including  several,  and  some- 
times nearly  the  whole  of  the  column  of  the  vertebrae.  The  late 
Mr.  Earle  first  called  the  attention  of  the  profession  to  this  subject 
in  a  paper  in  the  11th  %^ohime  of  the  'Edinburgh  Medical  and 
Surgical  Journal,'  and  pointed  out  the  importance  of  distinguishing 
this,  which  he  called  the  hoop-like  curvature  of  the  spine,  from 
the  angular  curvature  produced  by  caries. 

The  hoop-like  curvature  may  arise  under  various  circumstances- 
Mr.  Earle  has  described  eases  in  which  *the  whole  vertebml 
column  was  slightly  arched  in  the  form  of  a  half-hoop,*— this 
being  the  result  of  the  muscles  not  having  sufficient  power  to 
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preserve  the  spine  erect.  ^In  these  cases  the  muscles  of  the  limbs 
generally  were  weak ;  and  in  one  case  Mr.  Earle,  having  had  the 
opportunity  of  examining  the  body  after  death,  ascertained  that 
there  was  no  disease  whatever  in  the  vertebrae,  while  there  was 
considerable  disease  in  the  membranes  of  the  spinal  chord.  I  have 
notes  of  a  case  in  some  degree  analogous,  by  which  I  was  myself 
misled  in  the  early  part  of  my  practice.  The  patient  was  a  little 
girl,  who  had  been  for  some  time  weak  and  drooping,  with  an 
indisposition  to  use  her  lower  limbs,  and  a  gradual  curvature 
affecting  the  lumbar  and  inferior  dorsal  vertebrae.  With  such 
knowledge  as  I  then  had  on  the  subject,  I  was  led  to  recommend 
the  recumbent  posture,  and  to  establish  an  issue  with  caustic  on 
each  side  of  the  back.  About  three  weeks  afterwards,  well-marked 
symptoms  of  cerebral  disease  showed  themselves,  which  in  the 
course  of  a  few  days  terminated  in  the  patient's  death.  On  the 
body  being  examined,  I  found  no  unusual  quantity  of  fluid  in  the 
ventricles,  but  a  very  turgid  state  of  the  vessels  of  the  brain,  and 
no  caries  of  the  vertebrae. 

A  similar  curvature  of  the  spine  occurs  in  some  cases  of  rachitis, 
and  here  it  may  be  distinguished  by  the  alteration  of  shape  in  the 
other  bones  with  which  it  is  accompanied,  especially  in  those  of 
the  lower  limbs  and  the  chest. 

The  long  continuance  of  a  stooping  posture  will  produce  the 
same  effect.  My  friend  the  late  Dr.  Potts  gave  me  the  opportunity 
of  examining  a  dry  preparation  of  a  spine  in  his  possession,  in 
which  the  hoop-like  curvature  exists  in  a  very  remarkable  degree. 
It  was  taken,  as  Dr.  Potts  informed  me,  from  an  insane  patient 
who  died  in  the  Hopital  Bic^tre  at  Paris,  and  who  had  remained 
constantly  in  one  position,  bent  forwards  and  almost  immovable, 
during  a  very  long  period  of  time.  In  this  instance  the  bones  are 
deficient  in  earthy  matter,  but  not  more  so  than  is  accounted  for 
by  the  circumstance  of  the  patient  having  been  in  a  state  of  total 
inaction  probably  for  many  years. 

Some  persons,  either  from  their  original  conformation,  or  from 
an   early  habit  of  stooping,  present  the  appearance  of  a  very 
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coosidcrable  gradual  or  hoop4ike  curjature  affecting  tbe  lower 
cervical  and  upper  dorsal  vertebrae ;  aud  this  peculiarity  of  sbapo 
generally  inereasea  as  they  advance  in  life.  In  such  peraons  the 
projection  made  hy  the  long  spinous  process  of  the  seventh  cervi- 
cal  vertebra  may,  hy  a  superficial  observer,  be  mistaken  for  the 
an^ilar  curvature  of  caries.  Buch  a  mistake  is  most  liable  to 
occur  in  cases  of  women  in  whom  the  neck  is  exposed,  and  I  have 
known  it  to  be  actually  made  in  more  than  one  instance ;  thus 
causing  the  patient  to  experience  much  unnecessary  trouble  and 
anxiety.* 


Every  one  who  is  conversant  with  pathological  museums  must 
have  seen  specimens  in  wliicli  the  bodies  of  a  greater  or  smaller 
number  of  vertebrae  are  firmly  ankylosedj  there  being  at  the  same 
time  a  deposit  of  bony  matter  here  and  there  on  the  surface 
adhering  to  the  bone  beneath,  and  extending  from  one  vertebra 
to  the  other.  It  is  reasonable  to  suppose  that  such  a  change  in 
the  condition  of  the  spine  must  have  been  the  result  of  a  long- 
continued  chronic  inflammation;  but  in  no  Instance  in  which  I 
have  had  the  opportunity  of  observing  these  morbid  appearance 
have  I  been  able  to  ascertain  wliat  were  the  symptoms  by  which  ^ 
the  existence  of  the  disease  had  been  marked  in  the  living 
person- 
Some  cases,  however,  have  come  under  my  care,  in  which  such 
were  the  symptoms  under  which  the  patient  laboured  that  they 

•  It  m  not  my  object  hero  to  treat  of  tlie  loop-like  currature  of  the  spio^, 
except  80  far  fts  it  may  be  considered  in  it*  rt^latioa  to  tlio  angular  eun'ature 
from  caries.  The  luqujry,  liuwever^  is  one  of  much  interestj  and  well  desetT^a 
to  bo  prosecuted  farther.  Although,  tinder  ordinary  circa mst&noes,  this  kind  of 
curvature  is  certainly  not  productive  of  any  Herious  bicouvenieacej  I  have  flome 
rensou  to  believe  that  when  it  exists  in  a  great  degree^  it  may  ultimately  so 
interfere  with  the  functioua  of  the  spinal  chord  as  to  become  a  very  aerioiM 
and  even  dangerous  disea;^.  The  evidence  which  has  led  me  to  this  remark  is 
not  sufficiently  complete  for  me  to  he  justified  iu  laying  it  he  fore  the  pnifeaaion. 
It  may  hecome  so  hereafter;  and  in  the  mean  vrh  lie  I  avail  my  self  of  this  oppor- 
tunity of  cftlUag  the  att-ention  of  other  practitionere  to  the  auhjecU 
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seemed  to  admit  of  no  other  explanation  than  that  of  attributing 
them  to  the  above-mentioned  disease.  The  progress  of  the  disease 
was  tedious,  extending,  when  I  had  the  opportunity  of  watching 
it,  over  a  period  of  several  jears,  and  it  terminated  in  le-aving  the 
spine  of  its  natural  figure,  but  completely  rigid  and  inflexible 
through  the  greater  part  of  its  extent. 

The  following  history  will  sufficiently  explain  the  circumstances 
by  which  this  disease  is  to  be  distinguislied  from  caries  of  the 
spine,  and  the  treatment  which  I  have  been  led  to  adopt  with  a 
view  to  its  relief- 

Case  LXXIII. 

August,  1S4L  A  gentleman,  31  years  of  age,  consulted  me 
under  the  following  circumstances  i — 

He  complained  of  pain  referred  to  the  npine  from  the  neck 
downwards,  but  especially  to  the  middle  dorsal  vertebra?,  '^lien 
he  attempted  to  stoop,  he  experienced  a  sense  of  stiffness  of  tlie 
spine,  and  there  waB  scarcely  any  perceptible  flexure  of  it,  the 
stooping  being  apparently  confined  to  the  motion  of  the  pelvis  on 
the  thigh.  A  sudden  motion  had  often  occasioned  an  aggravatien 
of  the  pain  in  the  spine,  and  on  all  occasions  pain  was  induced  by 
the  act  of  sneezing,  which  therefore  he  carefully  avoided.  He 
also  experienced  at  times  pains  in  the  pelvis  and  lower  extremities. 
There  was  no  pain  in  the  head  or  upper  extremities.  He  was 
prevented  taking  exercise  in  consequence  of  the  pain  which  it 
induced;  but  I  could  not  find  that  there  was  anything  like 
paralysis  of  the  limbs,  and  there  was  no  difficulty  of  micturition. 
There  was  some  effusion  of  fluid  in  the  right  knee,  as  in  cases  of 
inflammation  of  the  synovial  membrane.  He  had  lost  flesh  con- 
siderably j  but  his  pulse  was  natural,  his  bowels  were  regular,  and 
there  were  no  signs  of  other  disease*  He  suffered  during  the 
night  firom  spasmodic  twitches  of  the  lower  limbs  disturbing  his 
rest. 

He  had  come  to  England,  on  account  of  his  complaint,  from 
the  Mediterranean,  where  he  hiwl  been  resident  for  some  years. 
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He  said  that  the  symptoms  bad  begun  tbree  years  ago,  almost 
imperceptibly.  The  first  of  these  which  attracted  his  notice  was 
a  pain  in  the  back,  induced  by  sneezing.  From  that  time  they 
gradually  increased,  varying,  however,  in  degree  at  different 
periods.  He  had  had  some  attacks  of  intermittent  fever^  each  of 
which  was  followed  by  an  aggravation  of  his  other  complaint. 

I  prescribed  a  pill  of  two  grains  of  calomel  with  one-third  of  a 
grain  of  opium,  to  be  taken  three  times  daily ;  and  rest  in  the 
recumbent  posture. 

On  the  Ist  of  September,  the  mercury  had  not  affected  the 
gums,  but  his  symptoms  were  much  relieved.  He  seemed  to  have 
gained  flesh,  and  had  a  more  healthy  aspect,  and  the  pains  and 
spasms  had  ceased.  The  mercury  was  now  omitted,  and  a  course 
of  a  strong  decoction  of  sarsaparilla  was  prescribed  in  its  place. 

After  an  interval  of  a  month,  being  threatened  by  a  recurrence 
of  some  of  his  former  symptoms,  he  was  advised  to  omit  the  use 
of  the  sarsaparilla,  and  to  resume  the  use  of  some  mercurial 
remedies,  but  in  smaller  doses  than  before.  The  mercurial  treat- 
ment was  continued  (some  other  remedies  being  from  time  to  time 
combined  with  it,  to  meet  occasional  symptoms)  until  the  7th  of 
December.  At  that  time  he  had  none  of  his  former  symptoms, 
except  some  occasional  spasms  in  the  muscles  of  his  lower  limbs, 
and  these  to  a  much  less  extent  than  formerly.  I  advised  him  to 
take  moderate  doses  of  the  iodide  of  potassium,  but  it  disagreed 
with  him,  and  was  therefore  discontinued. 

He  was  now  compelled  by  circumstances  to  retiun  to  Malta ; 
and  I  therefore  lost  sight  of  him  until  the  following  August  (1842), 
when  he  was  again  in  England.  He  was  now  much  improved  in 
all  respects ;  but  as  he  complained  of  some  degree  of  pain  in  the 
back,  I  prescribed  another  alterative  course  of  mercury.  Under 
this  a  further  improvement  took  place,  the  spine,  however,  con- 
tinuing in  the  same  rigid  and  inflexible  state  as  formerly.  In  the 
course  of  the  autumn  he  was  compelled  again  to  return  to  Malta. 
From  thence  I  received  the  following  account  of  bim,  dated 
January  28,  1843 :—'  I  am  happy  to  say  that  the  long  journey 
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(overland  through  France)  caused  no  fatigue.  He  has  been  much 
benefited  by  the  fine  weather  which  we  have  had.  To-day  he  has 
walked  two  miles  without  resting,  and  without  the  least  fatigue.' 

August,  1844,  he  was  again  in  England,  suffering  little  or  no 
inconvenience,  except  from  the  rigidity  of  the  spine,  which  re- 
mained as  it  was  formerly. 

From  this  time  I  have  had  the  opportimity  of  seeing  my  patient 
from  time  to  time.  He  has  occasionally  suffered  from  inflammation 
of  the  eye,  and  some  other  complaints,  but  has  had  no  return  of 
his  former  symptoms.     The  state  of  the  spine  is  unaltered. 


Malignant  diseases  are  occasionally  met  with  in  the  spine.  As 
might  be  expected,  from  the  contiguity  of  the  spinal  chord  and 
spinal  nerves,  the  symptoms  which  arise  in  these  cases  are  very 
different  from  those  which  mark  the  existence  of  similar  diseases 
in  the  joints  of  the  extremities,  at  the  same  time  that  they  bear 
a  certain  degree  of  resemblance  to  those  which  occur  in  the  ad- 
vanced stage  of  caries  of  the  vertebrae.  For  these  reasons  I  have 
thought  it  better  to  reserve  whatever  I  have  to  say  on  the  subject 
to  the  present  chapter. 

The  spine  may  be  affected  by  carcinoma,  or  by  the  medullary 
or  fungous  disease,  the  former  being  more  frequent  than  the  latter. 

The  medullary  disease  may  occur  as  a  primary  affection.  But 
in  all  the  cases  in  which  I  have  known  the  spine  to  be  affected  by 
carcinoma,  it  has  been  preceded  by  the  same  disease  in  some 
other  organ.  It  has  generally  followed  carcinoma  of  the  female 
breasts  In  one  instance,  however,  the  original  disease  was  a 
scirrhous  tumour  of  the  nostril ;  and  in  another,  which  I  have 
recorded  elsewhere,*  it  was  a  scirrhous  enlargement  of  the  prostate 
gland.  The  symptoms  of  the  disease,  in  the  first  instance,  are 
always  equivocal ;  and  in  many  instances  there  must  be  always 
more  or  less  doubt  as  to  its  exact  nature,  until  the  opportunity 
occurs    of    ascertaining  it   by   the  examination   of  the   morbid 

*  Lectures  on  Diseases  of  the  Urinary  Organs. 
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appearances  aft^r  death.  Tlie  difficulty  of  diagnoBiSj  however,  is  of 
little  importance,  as  such  cases  are  unfortunately  wliolly  beyond 
the  reach  of  art  The  two  following  histories  will  supereede  the 
necessity  of  a  more  laboured  des^^ription. 

Case  LXXIV, 

A  lady,  32  years  of  age,  consulted  me  in  the  spring  of  1832, 
on  account  of  a'  scirrhous  disease  of  one  brea;8t.     There  was  not 
a  defined  scirrhous  tumoiur  imbedded  in  the  substance  of  the  J 
breast^  but  a  conversion  of  the  gland  itself  into  the  scirrhous  | 
structure.      The  skin  covering  the  breast  was  thickened^  and] 
manifestly  contaminated  by  the  disease. 

From  this  time  I  saw  her  occasionally,  the  disease  in  the  breast | 
making  little  or  no  apparent  progress. 

During  the  night  of  the  10th  of  February  1833,  she  suddenly^ 
became  paralytic  in  the  whole  of  the  lower  part  of  her  person. 
She  not  only  lost  the  power  of  using  her  lower  limbs,  but  also 
that  of  voiding  ber  urine,  so  that  it  became  necessary  to  empty 
the  bladder  by  means  of  a  catheter. 

The  loss  of  muscular  power  was  attended  with  a  loss  of  sensi- 
bility as  bigb  as  the  navel  and  lower  dorsal  vertebrce.  When  the 
catheter  was  used,  she  was  not  sensible  of  its  introduction- 

In  the  beginning  of  March  the  lower  limbs  became  affected 
with  involuntary  convulsive  movements,  which  were  xmattended 
with  pain,  but  of  which  the  patient  complained  that  it  was  dLs- 
agreeable  to  her  to  see  them. 

When  the  paralysis  first  took  place,  the  urine  was  clear,  an<i 
otherwise  in  a  natural  state.  Afterwards  it  became  ammoniacal 
and  offensive  to  the  smell,  depositing  a  thick  mucusj  with  traces 
of  phosphate  of  lime  in  it. 

On  the  9th  of  April  1833,  the  patient  died. 

The  body  waa  examined  by  Mr,  Cutler,  and  presented  the  follow- 
ing appearances. 

The  entire  gland  of  the  breast  had  assumed  the  stirrhuns 
structme. 
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Several  of  the  dorsal  vertebrae  were  converted  Into  a  substance 
Ijossessing  considerable  vaBcularitj,  aad  of  a  gristly  consistence^ 
aome  of  them  containing  no  earthy  matter  whatever,  bo  that  they 
could  be  cut  with  a  knife.  Altogether  the  alteration  in  the  con- 
dition of  the  vertebrae  seemed  to  be  very  similar  to  that  which  had 
taken  place  in  the  head  of  the  femur,  in  a  case  of  which  an  account 
y  giveu  in  a  former  part  of  this  volume,  except  that,  being  more 
complete,  it  might  be  supposed  to  indicate  a  more  advanced  stage 
of  the  disease. 

The  whole  of  the  lower  portion  of  the  spinal  canal  was  filled 
with  a  serous  fluid. 

There  waa  a  deposit  of  earthy  matter  in  the  upper  part  of  each 
lung,  and  about  four  ounces  of  serous  fluid  were  contained  in  the 
cavity  of  the  right  pleura. 

The  kidneys  were  of  a  dark  colour^  and  highly  vascular. 

The  mucous  membrane  of  the  bladder  bore  marks  of  consider- 
able in  flam  mat  ion.  Tlaat  of  the  lu-eters^  pelvis,  and  infundibida  of 
the  kidneys^  was  also  inflamed^  and  in  several  places  lined  with 
coagulated  lymph.  These  last- mentioned  parts  were  con&iderably 
dilated,  and  contained  a  putrid  mixture  of  pua  and  urine* 


Cash  LXXV. 

A  gentleman,  39  years  of  age,  consulted  MnTatnm  on  the  1 5th 
of  July  1849,  complaining  of  a  severe  pain  referred  to  the  right 
Knn,  and  extending  from  thence  down  the  outside  and  fore  part 
of  the  thigh.  The  pain  was  aggravated  by  certain  movements  of 
the  body,  but  there  was  no  tenderness  of  the  parts  to  which  the 
pain  was  referred-  The  patient  said  that  for  some  years  past  he 
had  been  subject  to  attacks  of  what  he  regarded  as  lumbago,  and 
that  the  present  attack  of  pain  in  the  loins  had  begun  a  month 
ago. 

Under  the  use  of  some  remedies  prescribed  by  Mr.  Tatum,  it 

was  supposed  that  there  was  some  degree  of  amendment  in  the 

-first  instance.     On  the  24th  of  July,  however,  the  patient  was 

suddenly  seized  with  pain  in  the  loins,  more  severe  than  he  had 
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ever  before  experienced.  On  every  attempt  to  move^  the  pain  van 
intolerablej  and  it  was  with  difficulty  that  he  was  placed  iu  an 
easy  chair.  On  the  following  day  the  pain  was  somewhat  less, 
and  he  was  moved  to  his  hed<  Simultaneously  with  this  increase 
of  pain  in  the  loina^  he  complained  of  a  aenso'of  weight  in  the 
region  of  the  caecum  and  ascending  colon.  Some  active  purga- 
tives were  administered,  and  followed  by  an  enema  with  oil  of 
turpentine.  This  produced  the  discharge  of  an  immense  mass  of 
indxixated  faeces.  Other  discharges  of  the  same  kind  took  place 
afterwards,  but  without  being  followed  by  any  relief  as  to  the 
principal  symptoma.  On  the  10th  of  August  there  was  a  difficulty 
in  moving  the  left  leg  i  and  in  the  course  of  two  or  three  da; 
more  both  of  the  lower  extremities  were  completely  paralysed. 
He  was  now  directed  to  take  calomel  combined  with  opium,  with 
a  view  to  bring  the  system  under  the  influence  of  mercury.  This 
was  accomplished,  but  the  pain  remained  unabated,  and  there  was 
no  improvement  as  to  the  paralysis.  On  the  8th  of  September, 
for  the  first  time,  a  fulness  was  observed  in  the  left  loin,  the  moat 
prominent  point  being  opposite  the  lowest  dorsal  and  first  lumbar 
vertebne. 

From  this  time  there  was  no  material  change  in  the  local 
symptomsj  except  the  addition  of  some  spasmodic  twitches  of  the 
muscles  of  the  legs.  But  the  powers  of  the  patient  were  gradually 
giving  way.  He  lost  flesh,  had  no  appetite  for  food,  was  affected 
with  perspirations  at  night,  and  the  pulse  became  more  and  more 
frequent.     On  the  16th  of  December  he  died* 

The  body  was  examined  by  Mr.  Tatum, 

A  tumour,  of  the  size  of  a  man's  fist,  was  found  attached  to  the 
bodies  of  the  tbree  superior  lumbar  vertebrae  on  the  left  side,  from 
whence  it  projected  backwards,  producing  the  enlargement  which 
had  been  perceptible  during  life  in  the  left  loin.  The  tumour 
waa  lobulated,  of  a  brown  coloiu-^  and  presented,  when  cut  into, 
the  usual  appearance  of  medullary  or  fungous  disease. 

The  body  of  the  second  lumbar  vertebra  had  entirely  disap- 
peared,  but  the  intervertebral  cartihiges   renminod   entire,  the 
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space  between  them  being  occupied  by  a  process  of  the  morbid 
growth.  The  bodies  of  the  second  and  third  lumbar  vertebrsB 
were  partially  absorbed  on  the  left  side.  Those  of  the  two  or 
three  inferior  dorsal  vertebra  and  the  superior  lumbar  vertebrae 
were  soft,  so  that  they  could  be  cut  by  the  knife ;  and  portions  of 
medullary  disease^  similar  in  structure  to  the  principal  tumour^ 
were  foimd  here  and  there  deposited  in  the  cancellous  structure. 
The  principal  tumour  had  extended  posteriorly  and  laterally,  but 
externally  to  the  dura  mater,  so  as  to  compress  the  cauda  equina, 
and  completely  to  obliterate  the  second  pair  of  the  lumbar  nerves. 
The  lower  extremity  of  the  spinal  chord  seemed  to  be  softer  than 
natural,  but  was  not  otherwise  diseased.  There  was  no  appearance 
of  disease  in  any  other  part  of  the  body. 


The  following  case  is  one  of  much  interest  in  itself;  and  may 
not  improperly  be  introduced  in  this  place,  as  it  is  one  of  those 
which  might  by  a  careless  observer  be  readily  mistaken  for  a  case 
of  caries  of  the  spine.  It  confirms  a  remark  which  I  formerly 
made  as  to  the  operation  of  disease  affecting  the  cervical  portion 
of  the  spinal  chord  in  producing  paralysis  of  the  upper  extremities 
in  the  first  instance,  and  of  the  lower  extremities  afterwards. 

Casb  LXXVI. 

A  young  man,  about  20  years  of  age,  in  January  1829,  after 
leading  a  very  irregular  life,  and  aft;er  having  been  much  exposed 
to  wet  and  cold  in  hunting,  was  suddenly  seized  with  a  violent 
pain  in  the  neck,  followed  by  considerable  swelling.  The  swelling 
was  situated  chiefly  on  the  right  side,  extending  from  the  head  to 
the  shoulder.  The  patient  at  first  paid  very  little  attention  to  his 
complaint,  living  in  the  same  careless  way  as  before  with  regard 
to  both  diet  and  exercise ;  but  in  spite  of  this  neglect,  in  a  short 
time,  the  pain  and  swelling  in  a  great  degree,  but  not  wholly, 
subsided. 

In  the  beginning  of  the  following  April,  the  upper  extremity  of 
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tiiiik  hteiiEie  affected  with  paralysis,  Aft^rwarde  the  left 
fmtm^t  ^^  a  great  extent^  became  paralytic  also.  In  this 
flMl^lft  iisttiiied,  uo  active  remedies  haTing  been  adopted  fur  his 
tdfeililiiitil  he  came  under  my  care  in  the  beginning  of  June. 

At  Urn  time  he  complained  of  some  degree  of  pain  in  the  back 
affile  head  and  neck ;  and  he  foimd  it  difficiUt  to  move  the  head 
tmm  one  side  to  the  other.  An  enlargement  and  induration  of 
the  soft  parta  of  the  neck  were  still  perceptible  in  the  situation  of 
the  original  swelling.  Tliere  was  compk^te  paralysis  of  the  miiscles 
of  the  right  arm,  forearm,  and  hand ;  those  of  the  opposite  limb 
were  al^o  paralytic,  but  some  of  them  were  still  capable  of  acting 
feebly,  so  that  he  could  take  hold  of  the  right  hand  with  the  left, 
and  move  it  from  one  position  to  another.  The  muscles  of  the 
lower  limbs  were  feeble,  but  were  capable  nevertheless  of  support- 
11^  the  body  in  the  erect  posture. 

Iha  bowels  were  very  torpid,  and  the  evacuation  of  a  dark 
MfeUff  a  good  ileal  resembling  tar  in  appearance. 

Tlie  imne  was  slightly  alkaline,  but  voided  without  difficiilty. 

l^e^'^hcA  wura  applied  to  the  neck,  and  afterwards  a  seton  w^aa 

ilitrMdueed.     Mercury  was  given  so  as  slightly  to  affect  the  gums. 

.  JJ^  <hmcudmeut,  however,  followed  the  use  of  these  remedies.     The 

luisi|i^»  Uiiib$  became  paralytic ;  and  on  the  19th  of  June  the  patient 

ilMk  terilig  been  for  a  short  time  previously  in  a  state  of  coma. 

K]^  iNuimiumg  the  body  after  death*  the  ventricles  of  the  brain 
1KK%  fiMmd  to  contain  about  two  ounces  of  watery  fluid.  The 
iMte  itfi^lt  wan  of  an  unxisually  sofb  consistence.  * 

'tW  iV^Yictil  portion  of  the  spinal  chord  was  also  softer  than 


4k  ^fiMiHiiHf  of  soft  solid  substance,  of  a  grey  colour,  apparently 
^}4tt|llii^  likdMl  tyid  become  organised,  was  found  ssituated  between^ 
liln  \lllM  ittiiiNf  «ind  the  bodies  of  the  vertebrae,  occupying  the 
mM^^  tlhj  iMtt«fior  and  a  portion  of  the  posterior  part  of  tho| 
HniflMtMt^^^  ^%ud  eittending,  from  the  occiput  downwards,  as 

llHir  -^^  *  ..  .li  **ervical  vertebra. 

A  -oc  UmiULT  to  that  which  was  found  on  the  inside  of  th©l 
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Tertebral  canal  was  also  found  lying  on  the  fore  part  of  the  bodies 
of  the  cervical  vertebra,  extending  over  the  oblique  and  transverse 
proccflsefij  and  comiDunicating  with  the  internal  mass  by  processes 
extending  through  the  spaces  in  which  the  nerves  are  situated, 
and  surrounding  the  nerves  themselves.  The  external  mass  was 
much  larger  than  the  internal,  being  not  only  thicker^  but  ex- 
tending lower  dov^Ti  in  the  neck.  In  some  parts  it  was  not  less 
than  an  inch  in  thickness;  In  other  parts  it  was  thinner^  and^ 
ultogether,  it  was  of  a  very  irregular  shape. 

There  can  be  little  doubt  that  in  this  case,  tlie  original  disease 
was  inflammation  of  the  cellular  texture  in  connection  with  the 
cervical  vertebrae  and  theea  vertebralis ;  and  from  its  having  im- 
mediately followed  exposure  to  wet  and  cold,  we  may  also  regard 
it  as  having  been  of  rheumatic  origin.  In  the  f^illowing  case,  tlie 
patient  seems  to  have  laboured  under  a  similar  disease^  having, 
however,  a  chronic  form,  and  a  more  favourable  termination. 

Case  LXXVII, 

May,  183S,  a  gentleman,  40  years  of  age,  consulted  me  under 
the  following  circumstances :- — 

He  had  severe  pain  in  the  back  of  the  neck  and  head,  and  in 
the  side  of  the  neck  also,  as  low  as  the  shoulders.  The  neck  was 
stiff  J  and  the  whole  of  the  soft  parts  were  rigid,  the  head  admit- 
ting of  scarcely  the  smallest  motion.  There  were  also  pains  and 
numbness  of  the  upper  extremities  as  low  as  the  hands,  but  no 
loss  of  the  power  of  motion.  In  other  respects  his  health  was  not 
materially  affected.  His  pulse  was  natural,  and  his  appetite  good, 
but  his  bowels  were  confined.  He  brought  me  the  following 
statement  from  ^Ir,  Sedgwick,  of  Boroughbridge,  by  whom  he  had 
been  recommended  to  uiy  care  i — 

*  Mr- has  been  subject  for  many  years  to  attacks  of  dys- 
pepsia, of  rheumatism,  and  nervous  pains.  The  pain  and  rigidity 
of  tlie  neck  began  three  years  ago,  ha\4ng  been  preceded  by 
rheumatism  of  the  intercostal    mmscles,  apparently    induced  by 
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sleeping  in  a  damp  bed.  He  has  also  had  severe  falls  from  his 
horse  in  hunting.' 

I  prescribed  for  him  a  draught  containing  three  grains  of  the 
iodide  of  potassium  to  be  taken  three  times  daily ;  and  two  grains 
of  calomel  with  extract  of  hemlock  to  be  taken  every  night  at  bed- 
time. 

Under  this  plan  of  treatment  a  manifest  improvement  took 
place ;  and  when  he  left  my  care,  at  the  expiration  of  three  weeks, 
he  was  free  from  pain,  and  had  regained  considerable  power  of 
moving  the  head.  Mr.  Sedgwick  has  lately  been  so  kind  as  to 
furnish  me  with  the  following  further  information  respecting  him : 

*  Mr. is  quite  well,  with  the  exception  of  a  slight  rigidity  of 

the  neck,  probably  occasioned  by  a  deposit  of  lymph.  He  con- 
tinued gradually  to  improve  under  the  plan  which  you  recom- 
mended, which  was  continued  for  some  time,  and  I  do  not 
remember  that  he  had  another  bad  symptom.' 

I  have  met  with  several  cases  in  young  persons  of  an  acute 
inflammatory  disease  affecting  the  neck,  and  bearing  considerable 
resemblance  to  those  described  above. 

In  one  case  the  first  symptom  was  a  violent  attack  of  pain,  in- 
duced while  the  patient  (a  little  boy)  was  making  a  sudden  exertion 
in  playing  with  his  brothers.  In  others  the  disease  supervened  on 
scarlet  fever,  measles,  or  simple  continued  fever.  In  all  of  them, 
after  the  inflammation  had  subsided,  the  neck  was  left  rigid  and 
immovable,  and  inclined  to  one  side ;  so  that,  in  some  instances, 
the  cheek  has  almost  rested  on  the  shoulder.  This  may  be  attri- 
buted partly  to  the  inflammation  having  been  greater  on  one  side 
than  on  the  other,  partly  to  the  position  which  the  patient  has 
assumed,  lying  on  one  side  in  bed.  The  distortion  has  been  sometimes 
so  great  as  to  give  rise  to  a  suspicion  that  some  of  the  vertebne 
were  actually  dislocated.  If  the  disease  be  treated  by  leeches, 
purgatives,  and  the  exhibition  of  mercury  in  the  first  instance,  the 
inflammation  is  speedily  subdued,  and  the  neck  restored  to  its 
natural  figure.  Otherwise,  after  the  inflammation  has  subsided,  a 
course  of  vapour  baths  and  shampooing,  combined  with  the  wear* 
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ing  an  apparatus  for  the  purpose  of  supporting  and  gradually 
elevating  the  head^  will  be  required  for  the  relief  of  the  distortion. 
If  the  employment  of  these  remedies  be  long  delayed,  more  or  less 
of  distortion  will  remain  through  life. 

When  the  distortion  is  permanent,  a  lateral  curvature  of  the 
whole  spine  is  the  necessary  consequence.  Nor  is  this  all.  A  re- 
markable  change  is  ultimately  produced  in  the  form  of  face,  so  that 
the  forehead,  eye,  cheek,  and  jaw  on  one  side  are  on  a  different 
level  from  the  corresponding  parts  of  the  opposite  side. 

Neuralgic  affections  of  the  spine  have  been,  and  indeed  still  are, 
frequently  mistaken  for  caries.  The  diagnosis  of  such  cases  is  of 
the  greatest  practical  importance.  I  do  not,  however,  feel  it 
necessary  in  this  place  to  do  more  than  advert  to  what  I  have 
already  said  on  the  subject  of  neuralgia  of  the  joints  in  a  former 
chapter. 
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CHAPTER  XIII. 

ON   SOME  DISEASES  OF  THE  JOINTS  NOT   INCLUDED   UNDER   THE 
FOREGOING   HEADS. 

1.  It  may  be  laid  down  as  a  general  rule,  that  when  any  oigan  is 
attended  by  inflammation,  the  disease  is  in  the  first  instance 
limited  to  one  of  the  textures  of  which  that  organ  is  composed, 
from  which,  however,  it  may  extend  gradually  to  the  adjoining 
textures  afterwards. 

But  this  rule  is  not  without  its  exceptions.  As  in  a  case  of 
severe  ophthalmia,  the  inflammation  may  at  once  affect  the  whole 
globe  of  the  eye ;  so  that  it  cannot  be  said  that  it  begins  in  any 
one  part  more  than  in  another ;  so  it  may  be  supposed  that  in- 
flammation, when  the  cause  of  it  (whatever  that  may  be)  exists  in 
an  intense  degree,  may  affect  simultaneously  not  only  all  textures 
belonging  to  a  joint,  but  even  those  in  the  neighbourhood.  I 
have  every  reason  to  believe  that  such  cases  have  occurred  under 
my  observation  in  the  living  person ;  but  it  is  only  in  one  instance 
that  I  have  had  the  opportunity  of  determining  the  correctness  of 
this  opinion  by  dissection. 

Case  LXXVIII. 
A  gentleman,  about  25  years  of  age,  had  laboured  for  several 
years  under  a  disease  of  the  brain,  in  consequence  of  which  he  had 
been  in  a  state  of  complete  helplessness  and  imbecility.  In  the 
summer  of  1820  he  became  indisposed  otherwise;  there  was  a 
cluster  of  enlarged  glands  in  the  left  groin,  and  a  purulent  sediment 
was  deposited  by  the  urine.  I  was  now  desired  to  see  him  in 
consultation  with  the  late  Dr.  Maton,  who  was  his  ordinary  medical 
attendant.      Soon  afterwards  it  was  observed  that   there  was  a 
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general  tumefaction  of  the  left  thigh  and  nates ;  and  the  patient 
complained  of  pain  on  certain  motions  of  the  limb.  Under  the 
treatment  employed  the  tumefaction  subsided ;  but  immediately 
afterwards  a  violent  attack  of  diarrhoea  took  place^  under  which 
he  sank,  and  died  on  the  29th  of  July. 

On  examining  the  body,  we  discovered  an  abscess,  which  seemed 
to  have  its  origin  in  the  cellular  membrane  of  the  pelvis,  near  the 
neck  of  the  bladder  which  had  burst  into  the  neighbouring  portion 
of  the  urethra,  and  which  had  also  extended  forwards  on  the  left 
side,  so  that  it  could  be  traced  as  high  as  the  mass  of  enlarged 
glands  in  the  groin. 

The  whole  of  the  muscles  surrounding  the  left  hip-joint  were 
pretematurally  soft  and  vascular,  and  so  altered  from  their  natural 
condition  that  they  could  be  lacerated  by  the  slightest  force.  They 
also  were  to  a  considerable  extent  detached  or  separated  from  each 
other,  apparently  in  consequence  of  a  serous  fluid  which  had  been 
effused  between  them,  but  of  which  nearly  the  whole  had  become 
absorbed.  The  capsular  ligament  and  synovial  membrane  of  the 
joint  were  of  a  red  colour  and  unusually  vascular;  and  the  carti- 
lages covering  the  head  of  the  femur  and  lining  the  acetabulimi 
were  also  red,  and  of  a  soft  consistence,  giving  to  the  fingers  a 
sensation  somewhat  similar  to  that  which  is  produced  by  touching 
velvet. 


The  treatment  of  such  cases  is  sufficiently  obvious.  The  pain 
induced  by  any  attempt  at  locomotion  will  do  all  that  is  required 
to  keep  the  limb  in  a  state  of  rest ;  and  the  surgeon  will  have  to 
exercise  his  judgment  in  the  employment  of  what  are  called  anti- 
phlogistic remedies, — blood-letting,  purgatives,  mercurial  and  dia- 
phoretic medicines,  and  afterwards  blisters. 

2.  In  persons  advanced  in  life  absorption  of  the  articular 
cartilages  not  unfrequently  takes  place  by  a  peculiar  process, 
different   from  any  of  those  which  have  been  formerly.     It  is 
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eimetimes  precede*!  by  a  fibrous  degeneration  of  the  carti] 
wUile  at  other  times  there  seems  to  be  simply  a  wasting  of  the* 
cartilage,  as  if  it  were  from  defectiye  nutritioiij  the  portion  which 
Temi&ns  retaining  its  natural  gtnictnre  and  its  natural  adhesion  to 
the  l>one.  There  are  no  signs  of  inflammation  either  during  life, 
nor  perceptible  oo  dissection  afterwards.  The  patient  never  com- 
plains of  pain,  nor  does  suppuration  follow.  These  changes  are  often 
dlsooTefed  after  deaths  when  their  existence  had  never  been  sus- 
pected previously.  At  other  times  they  produce,  in  the  motions 
of  t>ie  Hmb^  a  grating  sensation,  corresponding  to  but  less  distinct 
than  the  grating  which  is  perceptible  after  a  fracture. 

3.  The  absorption  of  the  cartilage,  which  has  been  just  described, 
is  not  however  the  only  cause  of  grating  or  crackling  produced  !>y 
the  motion  of  the  jiiints.  This  symptom  is  sometimes  manifestly 
connected  with  inflammation  of  the  synovial  membraoe ;  at  other 
lime^  it  occurs,  as  far  ag  we  can  see,  independently  of  any  other 
disease,  and  it  is  then  difficult  to  offer  a  reasonable  explanation 
wf  It  The  foUomng  case  will  serve  to  illustrate  thia  last  ob- 
fsarYatioii. 

Case  LXXIX. 

A  marrfcid  lady,  apparently  not  more  than  26  or  27  years  of  age, 
in  iXiuber  1834,  having  been  then  a  good  deal  weakened  in 
t^mem^mmc^  of  her  having  suckled  her  infant  for  eleven  mouths* 
fAmn^  %  (mting  or  crackling  to  be  produced  by  certain  motions 
^  tk»  Ml  knee.  This  waB  not  preceded  by  either  pain  or 
.jukI  ueitlier  pain  nor  swelling  followed.  Blisters  were 
fty  lk»  surgeon  who  attended  her,  but  with  no  other  result 
;  of  weaknes-s  in  the  limb,  so  that  the  patient  could 
After  three  or  four  montlis  she  had  so  far  recovered 
effects  of  the  blisters  as  to  be  able  to  walk ; 
J  rf  the  joint  was  undiminished, 

m  August  1835,  ehe  was  still  free  from  -pain  | 

,^-  4JiiU^  size  and  shape,  and  the  only  remaining 

^  ^  mhtn  the  leg  was  extended  on  the  thigh  a 
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grating  and  crackling  could  be  felt  and  heard  distinctly.     This 
was  especially  observed  on  walking  up  stairs. 


Such  cases  are  not  very  uncommon,  and  they  occur  especially 
among  young  women  who  have  a  disposition  to  hysteria.  As  far 
as  I  know  they  never  have  any  unfavourable  termination. 

There  are  some  very  rare  cases  in  which  a  peculiar  crackling 
sound  is  produced  during  the  action  of  the  muscles.  The  sound 
is  sometimes  distinctly  to  be  heard  even  at  a  considerable  distance. 
It  is  diflficult  to  ofiFer  any  satisfactory  explanation  of  this  singular 
symptom.  But  the  subject  does  not  belong  to  our  present  inquiry, 
and  I  notice  it  merely  that  these  cases  may  be  distinguished 
from  those  of  the  crackling  of  the  joints  to  which  I  have  just 
referred. 

4.  We  have  abundant  opportunities  of  observing  that  the  joints 
of  different  individuals  are  endowed  with  different  degrees  of 
mobility.  This  is  often  very  evident  in  the  articulations  of  the 
fingers  with  the  metacarpal  bonesi  We  see  one  person  whose 
fingers  admit  of  being  extended  so  as  to  be  in  a  line  with  the  bones 
by  which  they  are  supported,  but  of  no  further  motion  in  this 
direction ;  and  we  see  another  in  whom  they  are  capable  of  being 
bent  backwards  so  that  the  nails  may  be  brought  almost  in  contact 
with  the  back  of  the  hand.  I  suppose  that  this  difference  is  to  be 
attributed  chiefly  to  the  state  of  the  ligaments  by  which  the  bones 
are  united ;  and  a  corresponding  looseness  of  the  ligaments,  but 
existing  to  a  still  greater  extent,  will  explain  the  singular  liability 
to  dislocation  which  exists  in  some  individiials. 

Case  LXXX. 
A  gentleman  consulted  me  in  the  year  1820  who  had  met  with 
the  accident  of  dislocation  of  the  patella  four  times  in  the  right 
and  once  in  the  left  knee.  The  right  shoulder  had  been  twice 
completely  dislocated ;  and  there  had  been  also  a  subluxation  of 
that  joint.      The  joint  of  the  left  thumb,  with  the  os  trapezium, 
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bad  been  diHlocated  several  times.  In  every  instance  the  dis- 
lucatioD  had  been  reduced  witb  tbe  greatest  facility,  and  generally 
without  surgical  assistance.  The  patient,  at  the  time  of  my  seeing" 
hini,  was  not  more  than  23  or  24  years  of  age,  and  was  in  perfect 
health,  except  that  he  was  subject  to  occasional  severe  headaches 
apparently  connected  with  the  state  of  his  digestive  organs.  No 
peculiarity  could  be  observed  in  tbe  form  or  structure  of  bis  joints. 
His  muscles  were  strong,  and  he  was  capable  of  much  bodily 
exertion.  He  was  accustomed  to  a  good  deal  of  walking  exercise, 
but  bad  not  been  particularly  exposed  to  the  ordinary  mechanical 
causes  of  dislocation. 

A  similar  looseness  of  the  joints  exists  in  some  females  dis- 
posed to  hysteriaj  and  is  probably  connected  with  tbe  general 
weak  state  of  the  tissues  which  makes  them  also  liable  te  haemor- 
rhage from  tbe  lungs  and  mucous  membranes  without  any  organic 
disease. 


Cabb-LXXXL 

January,  1843j  I  was  consulted  by  an  unmarried  lady,  26  years 
of  age,  under  the  following  circumstances  :~ 

When  she  lay  flat  on  a  sofa  she  could  by  a  certain  muscular 
efifort,  produce  a  partial  dislocation  of  tbe  hip-joint,  apparently 
bringing  tbe  head  of  tbe  femur  out  of  its  natural  position,  so  that 
it  rested  on  the  margin  of  the  acetabulum. 

When  the  muscular  effoit  ceased,  the  bone  returned  to  its  proper 
situation. 

She  laboured  under  other  symptoms,  such  as  usually  are  referred 
to  hysteria;  and  on  inquiry  I  found  that  she  had  suffered  from 
hysteria  in  various  forms  for  many  years.  At  one  time  she  was 
the  subject  of  chorea,  and  then  for  a  considerable  time  she  bad 
been  aflected  with  neuralgia  of  the  back,  and  had  been  treated 
by  a  notorious  charlatan  as  suffering  from  caries  of  the  spLne. 

5,  I  may  take  this  opportunity  of  noticing  a  circumstance, 
which  is  of  some  importance  as  connected  with  the  diagoosis  of 
disease  of  the  hip-joint. 


WE.yiNESS   OF    HG^^MENTS, 


»7S 


It  occasionally  happens  that  the  two  lower  extremities  are  not 
of  precisely  the  same  length  ;  and  this  may  be  the  result  of  origioaJ 
formation,  the  femtir  and  tibia  of  one  Bide  being  respectively 
longer  than  those  of  the  other  side.  If  the  whole  of  this  difference 
aji^ouot<f,  as  it  sometimes  does,  to  an  inchj  or  an  inch  and  a  half, 
the  individual  is  observed  to  limp  in  walking,  and  the  great 
trochanter  belonging  to  one  limb  is  higher  and  more  prominent 
than  that  of  the  other;  and  this  sometimes  leads  a  superficial 
observer  to  mistake  the  case  for  one  of  diseased  hip.  In  such 
€iifl68  the  necessary  consequence  is  a  lateral  curvature  of  the  spine, 
to  a  greater  or  less  extent  in  proportion  to  the  difference  in  the 
length  of  the  two  limbs ;  and  in  many  instances,  and  more  especially 
in  girls,  it  is  this  alteration  in  the  figure  which  first  attracts  the 
notice  of  the  patient's  friends. 

In  some  instances  a  difference  in  the  length  of  the  two  lower 
limbs  is  the  result  of  disease*  A  limb  which  is  affected  with  the 
paralysis  to  which  children  are  liable^  for  the  most  part  does  not 
keep  pace  in  its  growth  with  the  sound  limb.  In  some  other  cases 
the  reverse  of  this  happens,  and  the  diseased  Hmb  actually  becomes 
the  longer  of  the  two. 

Casb  LXXXIL 
Master  M,  was  brought  to  me  from  St.  Petersbiirgh  for  my 

opinion  in  June  1832,  I  saw  him  in  consultation  with  the  late 
Dr.  Lefevre,  physician  to  the  British  Embassy  in  that  metropolis. 
The  cicatrices  of  three  or  fom*  abscesses  were  seen  in  the  skin 
on  the  anterior  and  upper  part  of  the  thigh,  and  there  was  cansi- 
demble  thickening  of  the  deep-seated  soft  parts  in  the  same 
situation,  there  being  also  a  manifest  adhesion  of  them  to  the  bone. 
The  appearance  of  the  limb  was  such  as  would  lead  to  the  belief 
that  there  was  a  portion  of  diseased  or  dead  Vione  of  the  femur 
with  probably  gome  new  bone  formed  round  it  -,  and  that  this  had 
produced  a  succession  of  abscesses  of  tlie  soft  parts  as  in  ordinary 
cases  of  necrosis*  The  history  of  the  case  seemed  to  justify  this 
opinion  as  to  the  nature  of  the  disease. 
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Three  yeai-s  and  a  half  ago  the  little  boy  liatl  been  suddenly 
seized  with  severe  pain  which  was  referred  to  tlie  knee,  but  only 
for  a  few  hours^  at  the  end  of  which  time  it  shifted  its  place  to  the 
upper  and  anterior  part  of  the  thigh.  The  pain  continued,  and 
swelling  immediately  took  place.  At  the  end  of  six  months  an 
abscess  was  opened,  which,  however,  soon  healed.  Afterwards  a 
second  abscess  formed*  which  was  followed  by  others ;  but  all  of 
them  had  healed  without  any  eacfoliation  having  hitherto  taken 
place. 

There  was  some  degree  of  stiffness  of  the  hip-joint,  hut  no  more 
than  might  he  reasonably  attributed  to  the  thickening  and  swell- 
ing  of  tlie  soft  parts  in  the  neighbourhood.  But  the  most  remark- 
able circumstance  in  the  case  was,  that  the  diseased  tbigh-bouei 
when  measured  from  the  anterior  superior  spinous  process  of  the 
ilium  to  the  patella,  was  found  to  be  at  least  an  inch  and  a  quarter 
longer  than  that  of  the  sound  limb.  The  measurement  was  made 
repeatedly  and  with  the  greatest  care,  so  that  there  could  be  no 
mistake  respecting  it.  There  was  no  perceptible  difference  in  tho 
length  of  the  hone^  of  the  two  legs* 

In  consequence  of  one  limb  being  thus  longer  than  the  other, 
when  the  patient  stood  erect,  with  the  soles  of  his  feet  planted  on 
the  ground*  the  great  trochanter  on  the  side  of  the  disease  appeared 
to  project  unnatiu-ally,  and  this  occasioned  a  manifest  alteration 
in  the  form  of  the  nates,  somewhat  corresponding  to  what  is  ob- 
served in  the  less  advanced  stage  of  disease  of  the  hip-joint  That 
tliis  appearance  of  the  nates  was  to  he  attributed  solely  to  the 
difference  in  the  length  of  the  two  limbs,  was  proved  by  ihh  cir- 
cumstance, that  it  was  at  once  removed  by  placing  a  book  an  inch 
and  a  quarter  in  thickness  under  the  foot  of  the  sound  limb»  so 
8  to  raise  that  side  of  the  pelvis  to  the  same  level  with  the  other. 


Casb  LXXXIU. 
August  30,  1839,  I  was  consulted  concerning  a  yoimg  man,  17 
or  18  years  of  age,  under  the  following  circumstances;— 

There  was  a  sinus  having  an  external  opening  on  tho  outside  of 
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one  thigh,  a  little  above  the  middle,  apparently  extending  towards 
the  base  of  the  great  trochanter.  The  thigh-bone  of  the  same 
side,  when  carefully  measured  from  the  anterior  superior  spinous 
process  of  the  ilium  to  the  patella,  was  found  to  be  three-fourths 
of  an  inch  longer  than  that  of  the  opposite  side.  There  were  no 
signs  of  other  disease.  The  hip-joint  was  movable  in  every 
direction,  and  free  from  pain. 

Some  years  ago  the  patient  had  had  an  attack  of  inflammation 
of  the  femur,  which  seemed  to  have  terminated  in  necrosis.  No 
exfoliation  had  ever  taken  place,  but  an  abscess  had  formed,  and 
there  had  been  occasional  attacks  of  inflammation,  pain,  and 
swelling,  whenever  the  matter  did  not  readily  escape. 


It  is  well  known  that  in  advanced  life  it  not  unfrequently  hap- 
pens that  the  neck  of  the  femur  becomes  shortened  by  means  of  a 
process  which  has  been  described  under  the  name  of  interstitial 
absorption.  Where  this  change  occurs  it  is  certainly,  under 
ordinary  crcumstances,  not  confined  to  one  femur;  so  that, 
although  the  limbs  are  shortened,  there  is  still  no  difierence  in 
them  as  to  length.  Mr.  Gulliver  has,  however,  published  some 
eases  which  have  led  him  to  the  conclusion  that  such  a  shortening 
of  the  neck  of  the  femur  sometimes  exists  on  one  side  and  not  on 
the  other.  It  appears  to  me  that  the  subject  requires  further  in- 
vestigation. But  Mr.  Gulliver's  observations  are  of  much  interest, 
and  at  present  I  have  only  to  refer  to  his  papers  on  the  subject  in 
the  forty-sixth  volume  of  the  Edinburgh  Medical  and  Surgical 
Journal. 

6.  The  circumstances  of  the  following  case  seem  to  be  best  ex- 
plained by  supposing  that  there  was  disease  of  tlie  sacro-iliac 
articulation  corresponding  to  what  I  have  regarded  as  rheumatic 
caries  of  the  spine.  Such  disease  is  either  of  very  rare  occurrence, 
or  has  been  much  overlooked  by  others  as  well  as  myself. 
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Case  LXXXIV. 

June  15th,  1848,  a  married  lady,  about  40  years  of  age,  con- 
sulted me  under  the  following  circumstances  :^ 

She  was  unable  to  walk  without  the  aid  of  cmtches. 

She  complained  of  pain  after  taking  exercise,  referred  to  tlie 
right  sacro-iliac  articulation  and  the  right  groiB,  but  did  not  ex- 
perience any  severe  pain  otherwise. 

The  hip-joint  admitted  of  complete  motion  in  every  direction 
without  pain,  iind  presented  no  signs  of  disease. 

When  the  patient  was  placed  in  the  supine  posture,  with  the 
two  limbs  parallel  to  each  other,  the  space  between  the  anterior 
superior  spinous  process  of  the  ilium  and  the  patella  on  the  right 
side  we  found  to  be  two  inches  less  than  that  on  the  left  side.  On 
further  examination,  with  a  view  to  determine  the  immediate 
cause  of  the  shortening  of  the  limb,  I  discovered  a  remarkable 
projection  in  the  situation  of  the  right  sacro-iUac  articulation,  as 
if  the  ilium  had  been  displaced  and  drawn  upwards,  of  courae 
drawing  the  hip-joint  upwards  with  it,  I  could  discover  no  other 
explanation  of  the  apparent  alteration  in  the  length  of  tlie  limb, 
nor  bad  any  other  presented  itself  to  the  surgeons  who  had  seen 
the  patient  pre\iously,— Mr.  Poyser  of  Wirksworth,  who  was  her 
general  medical  attendant,  and  Mr.  Hodgson  of  Birmingham, 
whose  opinion  had  been  asked  in  confsultation. 

The  former  of  these  gentlemen  gave  me  the  following  account 
of  the  previous  history  of  the  case. 

'  Fourteen  years  ago  Mrs, began  to  suffer  from  what  was 

regarded  as  sciatica,  whicli  for  several  years  recurred  in  tlie 
winter,  and  sul>sided  during  the  wai-m  weather  of  summer.  Four 
years  ago,  during  her  first  pregnancy,  she  suffered  pain  which 
was  referred  to  the  hip,  and  for  three  months  before  her  confine- 
ment she  was  quite  unable  to  walk.  In  about  three  months  after 
her  confinement  she  was  again  able  to  walk,  but  with  difficulty 
and  pain,  Slie  was  again  confined  in  February  1846,  and  since 
then  has  never  lieen  able  to  walk  without  crutches.     In  the  inter- 
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val  between  her  two  confinements,  she  underwent  a  course  of  what 
is  called  the  hydropathic  treatment.  After  the  birth  of  her  second 
child  she  was  advised  to  ride  on  a  donkey,  which  however  brought 
on  so  much  pain  that  she  was  compelled  to  be  laid  up  altogether, 
and  have  recourse  to  leeches.  Afterwards  an  issue  was  made  with 
caustic,  and  kept  open  for  a  considerable  time,  with  some  apparent 
relief.' 

I  proposed  for  the  patient  a  course  of  the  bichloride  of  mercury 
with  sarsaparilla,  and  that  she  should  persevere  in  the  system 
which  had  previously  been  begun  under  the  direction  of  her  former 
surgical  attendants,  of  remaining  in  the  recumbent  posture  on  the 
sofa ;  and  I  am  happy  in  being  able  to  state,  on  the  authority  of 
Mr.  Poyser,  that  she  is  now  so  far  recovered  as  to  be  equal  to  the 
ordinary  duties  of  life,  though  still  labouring  under  the  inconve- 
nience of  a  shortened  limb  and  a  distorted  pelvis.  The  medicines 
which  I  recommended  were,  I  believe,  taken  only  for  a  limited 
period  of  time,  and  there  is  no  doubt  that  her  cure  is  mainly  to 
be  attributed  to  the  long  continuance  of  the  state  of  perfect  rest, 
— a  circumstance  which  strongly  confirms  the  opinion  that  the 
disease  was  analogous  to  that  of  caries  of  the  spine,  though  affect- 
ing a  different  articulation. 
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CKAPTEE  XIV. 

ON    IKFLAUMATION   OF  TUB   SYNOVUX  BUEFiE.* 


Section  I. 
History  and  Sympioma  of  ihU  Disease. 

iMBiATiON    of  the  synovial  hursm  ie  marked  by  nearly  the 

same  chamctera,  and  (allowance  being  made  for  the  difference  of 
the  parts  with  which  they  are  connected)  produces  nearly  the 
same  tesidts  as  inflammation  of  the  synovial  membranes  of  the 
joints.  In  the  greater  number  of  instancea  it  occasions  an  in- 
creased  secretion  of  synovia.  In  other  cases  the  bursse  are  diS' 
tended  by  a  somewhat  turbid  serum,  with  portions  of  coagulated 
lymph  floating  in  it*  Oceasionally  the  disease  terminates  in  the 
formation  of  abscess.  Sometimes  the  membrane  of  the  inflamed 
bursa  becomea  thickened,  and  converted  into  a  gristly  substance- 
I  have  seen  it  at  least  half  an  inch  in  thickness,  with  a  small 
cellular  cavity  in  the  centre  containing  synovia.  At  other  timeSi 
although  the  inflammation  has  continued  for  a  very  long  period^ 
the  membrane  of  the  bursa  retains  nearly  its  original  structure* 

Inflammation  of  a  synovial  bursa  may  be  the  consequence  of 
pressure,  or  of  other  local  injury.  It  may  arise  from  the  too  great 
use  of  mercury,  from  rheumatism,  or  from  some  other  constitu- 
tional affection ;  and  in  such  cases,  it  is  frequently  combined  with 

•  I  include  under  thiB  head  the  membranes  formiDg'  the  aheath  of  tendoDP, 
which  hftve  the  same  struct ure,  answer  a  Biinilar  purpose,  and  caonot  with  pro- 
piiety  he  distingiiished  from  other  bureie*  I  have  adapted  the  term  ^trmufti 
hurses  loatead  of  that  which  was  in  use  formerlvj  a^  it  expresBea  more  accurately 
the  structure  and  functiona  of  the  organ  to  which  it  b  applied 
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inflammation  of  the  synovial  membranes  of  the  joints*  Sometimes 
it  has  the  form  of  ao  acute,  but  more  frequently  it  has  that  of  a 
chronic  inflammation. 

The  inflamed  bursa  fornis  a  tumour,  more  or  lesa  diitinct, 
according  to  its  situation ;  more  or  less  painful,  according  to  the 
character  of  the  inflammation.  If  the  bursa  be  BuperBcial,  the 
fluctuation  of  fluid  within  it  is,  in  the  first  instance,  very  percep- 
tible; and  under  these  circumatances,  if  the  inflammation  be  con- 
siderablej  it  extends  to  the  surrounding  parts,  and  occa&ionB  a 
redness  of  the  skin.  When  the  disease  has  existed  for  some  time, 
it  generally  happens  that  the  fluid  is  lees  distinctly  to  be  felt,  on 
account  of  the  membrane  having  become  thickened;  and  where 
this  alteration  takes  place  to  a  great  extent,  the  tumour  exhibits 
aU  the  characters  of  a  bard  solid  substance,  of  which  the  fluid 
contents  are  imperceptible. 

When  the  inflammation  is  of  long  staniling,  it  is  not  unusual  to 
finds  floating  in  the  fluid  of  the  bursa,  a  number  of  loose  bodies 
of  a  flattened  oval  form,  of  a  hght  brown  colour,  with  smooth 
siu-faces,  resembling  small  melon  seeds  in  appearance.  There 
seems  to  be  no  doubt  that  these  loose  bodies  have  their  origin  in 
the  coagulated  Ijnnph  which  was  efifused  in  the  early  st^e  of  the 
disease;  and  I  have  had  opportunities,  by  the  examination  of 
several  cases,  to  trace  the  steps  of  their  gradual  formation.  At 
first  the  coagulated  Ijniiph  forms  irregular  masses  of  no  determined 
shape,  which  afterwards,  by  the  motion  and  pressure  of  the  con- 
tiguous parts,  are  broken  down  into  smaller  portions.  These,  by 
degrees,  become  of  a  regular  form,  and  assume  a  firmer  consistence, 
and  at  last  are  converted  into  the  flat  oval  bodies,  which  have  just 
been  described. 

When  inflammation  of  a  synovial  bursa  ends  in  suppuration, 
the  abscess  sometimes  makes  ita  way  directly  to  the  surface  of 
the  skin,  and  bursts  externally ;  but  I  suspect  that,  in  other  cases, 
the  matter,  in  the  first  instance,  escapes  into  the  surrounding 
cellular  membrane,  and  then  it  is  liable  to  be  confounded  with 
those  abscesses  which  originate  in  this  texture.     The  following 
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circumstances  seem  to  warrant  this  opinioii-  There  is  no  bui 
more  liable  to  be  inflamed  than  that  between  the  patella  and  tl: 
skin  J  and  inflammation  of  it  not  unfrequently  terminates  in  suppu- 
ration, as  I  have  ascertained  to  be  the  case,  both  by  the  discharge  of 
pus,  when  the  tumour  has  been  punctured,  and  by  dissection  after 
death*  It  is  very  common  to  find  a  lar^e  absceas  on  the  anterior 
part  of  the  knee,  which  the  patient  describes  as  having  be^rn  over 
the  centre  of  the  pat^^lla  in  the  situation  of  this  bursa.  The 
abscess  has  a  somewhat  peculiar  character.  It  raises  the  skin 
from  the  patella,  so  that  the  latter  cannot  be  felt ;  and  from  this 
point,  as  from  a  centre,  it  extends  itself  between  the  skin  and  the 
fascia,  equally  in  every  direction,  covering  the  whole  of  the  anterior 
part  of  the  knee.  A  careless  observer  (judging  from  the  general 
form  of  the  tumour,  and  the  fluctuation  of  fluid,  without  notieing 
tlie  greater  redness  of  the  skin,  and  the  circumstance  of  the  fluid 
being  over,  instead  of  under,  the  patella)  might  mistake  the  case 
for  one  of  inflammation  of  the  synovial  membrane  of  the  joint 
itsel£  Such  an  abscess  must  be  supposed  to  commence  either  in 
the  bursa  above  mentioned^  or  in  the  cellular  texture*  The 
original  situation  of  the  disease  corresponds  to  that  of  the  bursa ; 
there  appears  to  be  no  reason  why  an  abscess  of  the  cellular  texture 
should  occur  in  this  precise  spot  more  frequently  than  elsewhere ; 
and  hence  it  is  reasonable  to  conclude,  that  the  bursa  is  the  part 
in  which  the  abscess  begins.  It  is  not  improbable  that  somo 
other  abscesses  of  the  extremities  may  have  a  siiiiilar  origin. 
The  tumour  which  occiurs  in  the  inside  of  the  ball  of  the  great 
toe,  and  which  is  one  of  those  to  which  the  name  of  bunion  has 
been  applied^  occasionally  suppurates;  and  I  have  found,  on 
dissection,  that  this  is  formed  by  an  inflammation  of  the  bursa, 
which  is  here  situated. 

It  frequently  happens^  after  the  inflammation  has  entirely  Bub- 
sided,  that  the  disposition  to  secrete  a  preternatural  quantity  of  fluid 
still  remains^  and  that  a  dropsy  of  the  bursals  the  consequence  ;  in 
like  manner  as  hydrocele  takes  place  in  some  cases,  as  a  conse- 
quence of  inflammation  of  the  tunica  vaginalis  of  the  testicle. 
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In  such  cases  the  dise;ise  assumes  various  formB,  according  to 
the  situation  of  the  affected  bursa,  and  it«  connection  with  the 
parte  in  the  neighbourhood.  To  describe  the  whole  of  theae  would 
bean  almost  endlessj  and  indeed  an  unnecessary,  nndertakingf. 
and  a  few  examples  will  sufficiently  illustrate  those  points  with 
which  it  is  moat  important  that  the  surgeon  should  be  acquainted. 

Enlargement  of  a  superficial  bursa  is  always  easily  recognised. 
The  tiunour  formed  by  the  bursa,  between  the  patella  and  the 
akin,  when  distended  with  lymph  or  serum,  can  be  mistaken  for  no 
other  disease.  At  first  the  parietea  of  it  are  thin,  and  the  fluctu- 
ation of  fluid  is  distinctly  perceptible  in  it.  But  when  the  disease 
is  of  long  duratioiij  the  thickening  of  the  membrane  of  the  bursa 
gives  the  disease  all  the  character  of  a  solid  tumour.  In  one  case 
having  attained  the  size  of  a  small  orange^  the  bursa  was  removed 
by  an  operation.  The  parietes  of  it  were  found  to  be  half  an  inch 
in  thickness,  and  of  a  fibrous  structure,  while  the  interior  retained 
its  cellular  character  and  contained  a  serous  fluid. 

A  tumoiur  formed  by  a  distended  bursa  is  of  very  frequent 
occurrence  in  the  popliteal  space.  It  is  probably  that  belonging 
to  the  tendon  of  the  semi-membranosus  muscle,  ^^en  the  leg  is 
extended,  the  tumour  is  tense  and  prominent  5  but  when  the  leg 
is  bent  it  recedes  so  as  to  be  scarcely  perceptible.  In  many 
instances  it  exists  in  combination  with  infiammation  of  the  synovial 
membrane  of  the  knee ;  and  as  the  cavity  of  the  bursa  in  some 
instances  communicates  with  that  of  the  joint,  the  extension  of 
disease  from  one  part  to  the  other  is  easily  explained. 
.  "WTien  the  disease  affects  the  synovial  membrane  belonging  to 
the  tendons  of  the  flexor  muscles  of  the  fingers,  it  forms  a  tumour 
in  the  palm  of  the  hand,  and  another  in  the  anterior  part  of  the 
carpal  extremity  of  the  fore-arm,  separated  from  each  other  by 
the  angular  ligament  of  the  wrist;  communicating,  however, 
beneath  it,  so  that  the  pressiure  which  diminishes  the  size  of  one 
tumour  increases  that  of  the  other. 

The  most  perplexing  cases  to  the  surgeon  are  those  in  which 
there  is  disease  of  the  deep-seated  bursm  iu  the  neighbourhood  of 
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the  hip  and  shoulder.     An  obscure  pain  in  the  vicinity  of  the 
joint  and  (in  the  shoulder  especially)  a  crackling  sensation,  per- 
ceptible to  the  hand,  produced  by  the  motions  of  the  limb,  com- 
bined with    a  difficulty  in  explaining  the  symptoms  otherwise, 
may  justify  the  suspicion  that  these  bursse   are   inflamed   and 
swollen ;  but  the  large  mass  of  muscles  by  which  both  these  joints 
are  protected,  renders  it  impossible  to  form  any  certain  diagnosis, 
except  in  a  few  cases  in  which  the  bursal  tumour,  is  of  sufficieot 
size  to  present  itself  externally.     A  large  swelling,  formed  by  a 
cyst  containing  serum  only,  or  seriun  with  flakes  of  lymph  floating 
in  it,  is  occasionally  met  with  protruding  from  under  the  inferior 
edge  of  the  trapezius  muscle ;  which  may  be  traced  to  the  im- 
mediate vicinity  of  the  shoulder-joint,  and  which  seems  to  have 
its  origin  in  one  of  the  bursae  belonging  to  the  muscles  inserted 
into  the  large  tuberosity  at  the  end  of  the  humerus.     I  have 
known  a  similar  tumour  to  protrude  from  imder  the  edge  of  the 
glutsDus  maximus  muscle,  containing  between  one  and  two  pints  of 
serum,  and  which  seemed  to  have  a  similar  origin  near  the  joint 
of  the  hip.     Bursal  tumours  of  the  hip  are  also  found  making 
their  appearance  on  the  outside,  or  on  the  forepart,  of  the  joint, 
haying  made  their  way  outwards  through  the  interstices  of  the 
muscles.     So,  in  other  situations,  similar  tumours   often   show 
themselves  at  a  distance  from  the  part  in  wliich  the  disease  b^an. 
Bursal  tumours  rarely  cause  any  serious  inconvenience,  except 
from  their  bulk  and  from  their  mechanically  interfering  with  the 
functions  of  the  parts  in  whicli  they  are  situated.     Occasionally, 
however,  they  suppurate,  producing  abscesses  which  are  difficult 
to  heal,   in   consequence   of  the  purulent  contents  not   readily 
escaping,  and  burrowing  among  the  neighbouring  textures.     Here, 
as  in  other  cases,  the  cyst  in  some  instances  becomes  gradually 
converted  into  a  thick  fibrous  mass,  so  as  to  form  a  solid  body 
with  a  small  central  cavity.     In  the  case  of  the  large  cyst,  which 
has  been  mentioned  as  protruding  from  under  the  edge  of  the 
glutaius  maximus,  I  had  the  opportunity  of  watching  its  progress 
during  several  successive  years.     At  first  the  membrane  of  the 
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cyst  was  thin,  so  that  the  fluctuation  of  the  fluid  which  it  contained 
was  as  distinct  as  possible ;  but,  gradually  masses  of  solid  matter 
were  deposited  in  it,  which  gave  it,  in  certain  parts,  an  almost 
cartilaginous  consistence. 


Sbction  II. 
Treatment  of  this  Disease. 

The  treatment  of  inflammation  of  the  syiiovial  bursae  is  to  be 
conducted  on  the  same  principle  as  that  of  inflammation  of  the 
synovial  membranes  of  joints.  For  the  most  part  the  inflanunation 
may  thus  be  easily  relieved ;  and  if  the  proper  remedies  be  had 
recourse  to  in  the  early  stage  of  the  disease,  the  fluid  which  has 
been  effused  becomes  absorbed. 

I  have  stated  that  when  the  disease  has  been  long  established, 
the  preternatural  secretion  of  fluid  will  often  continue  after  the 
inflammation  has  entirely  subsided.  Under  these  circumstances, 
a  blister  may  be  applied  and  kept  open  with  the  savine  cerate,  the 
part  being  at  the  same  time  supported  by  a  splint  or  bandages,  so 
as  to  limit  its  motion,  or  rather  so  as  to  keep  it  in  a  state  of 
absolute  immobility.  This  treatment  will  often  be  attended  with 
a  very  good  result ;  but  the  cure  is  always  tedious,  occupying  a 
period  of  many  months. 

Where  the  loose  bodies,  which  have  been  described  in  the  last 
section,  are  found  in  the  cavity  of  the  bursa,  these  may  in  them- 
selves be  sufficient  to  keep  up  the  formation  of  fluid.  Under 
these  circumstances,  the  first  step  towards  a  cure  is  to  puncture 
the  bursa,  so  as  to  allow  these  loose  bodies  to  escape. 

But  this  operation,  simple  as  it  appears  to  be,  is  always  (except 
where  the  bursa  is  unconnected  with  tendons,  and  at  the  same 
time  superficially  situated,  as  in  the  instance  of  the  bursa  over  the 
patella),  to  be  performed  with,the  greatest  caution.  The  suppura- 
tion of  a  bursa,  under  any  other  circmnstances,  may  be  productive 
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of  very  serious  inconvenience,  if  not  of  actual  mischief,  and 
should  not  be  artificially  induced.  The  tumour  may  at  all  times 
be  punctured  with  a  needle,  so  as  to  ascertain  the  nature  of  the 
fluid  which  it  contains,  and  this  is  sometimes  necessary  with  a 
view  to  a  more  accurate  diagnosis.  If  it  be  thought  expedient  to 
make  a  larger  opening,  all  undue  pressure  and  rude  manipulation 
should  be  carefully  avoided,  and  means  should  be  employed  for 
keeping  the  parts  in  a  state  of  complete  repose  afterwards.  If 
these  precautions  be  neglected,  active  inflammation  may  ensue, 
terminating  in  extensive  suppuration,  and  producing  great  consti- 
tutional disturbance.  I  know  more  than  one  instance  in  which 
the  death  of  the  patient  was  the  ultimate  result  of  such  an  opera- 
tion incautiously  performed. 

The  only  exceptions  to  the  rule  which  has  just  been  laid  down, 
are  where  the  bursa  is  superficially  situated,  and  unconnected  wiiii 
tendons  or  the  neighbouring  joint.  In  the  case  of  the  bursa  in 
front  of  the  patella,  I  have  not  unfrequently  succeeded  in  making 
a  cure  by  laying  it  open,  and  dressing  the  cavity  with  lint,  or  by 
passing  a  few  threads  through  it  in  the  manner  of  a  seton.  A 
good  deal  of  inflammation  has  often  followed  even  this  operation, 
but  it  has  never  been  productive  of  any  further  ill  consequences. 
Of  course  such  a  mode  of  treatment  ought  not  to  be  adopted 
without  confining  the  patient  to  a  bed  or  sofa,  and  preventing  the 
motion  of  the  limb  by  means  of  a  splint. 

When  the  coats  of  the  bursa  have  become  very  much  thickened 
and  altered  in  structure,  I  am  not  aware  that  there  is  any  method 
by  which  they  can  be  restored  to  their  natural  condition.  But  if 
the  diseased  bursa  be  situated  superficially,  it  may  be  removed 
with  as  much  facility  as  an  encysted  tumour.  I  have  never, 
indeed,  performed  this  operation  myself,  nor  have  I  heard  of  it 
being  done  by  others  except  (as  in  a  case  already  mentioned)  on 
the  bursa  of  the  patella ;  but  there  can  be  no  doubt  that  there  are 
some  other  superficial  bursae  to  which  it  would  be  equally  applic- 
able if  occasion  called  for  it.  I  may  take  this  opportunity  of 
mentioning  a  case  which  shows  with  what  facility  a  bursa  which 
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has  been  removed  may  be  replaced  by  a  new  one.  A  girl,  1 7  years 
of  age,  had  a  diseased  bursa  over  the  patella,  which  was  removed 
by  the  late  Mr.  Kose^  in  St.  G-eorge's  Hospital  In  less  than  a 
year  afterwards  she  was  readmitted  under  my  care,  with  a  similar 
tumour^  of  considerable  size.  I  made  a  free  incision  into  it  with 
a  lancet.  A  considerable  quantity  of  lymph  and  serum  escaped. 
The  inner  surface  of  the  cyst  suppurated  and  healed^  and  the 
patient  soon  afterwards  left  the  hospital  cured. 
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The  experience  which  I  have  had  since  the  last  publication  of  my 
Lectures  on  the  Diseases  of  the  Urinary  Organs^  has  not  only 
supplied  me  with  some  additional  information  in  this  important 
department  of  Surgery,  but  has  enabled  me  to  correct  some  of  the 
opinions  which  I  held  formerly.  I  have  endeavoured  to  introduce 
these  results,  in  their  proper  places,  in  the  present  Volume,  and  I 
hope  that  in  doing  so  I  have  made  it  more  worthy  of  the  profession 
to  whom  it  is  offered,  than  the  editions  which  have  preceded  it. 

B.  C.  B.,  1849. 


These  lectures,  a  portion  of  a  regular  course  on  surgery,  originally  appeared 
in  'The  London  Medical  Gazette.*  The  first  edition,  in 'a  collected  form,  was 
published  in  1832 ;  a  second  edition  appeared  in  1836,  a  third  in  1842,  and  the 
last  in  1849,  to  which  I  have  added  the  paper  on  lithotrity,  published  in  the 
' Medico-Chirurgical  Transactions*  in  1866.  This  work  was  translated  into 
French  by  M.  Patron  of  Montpellier.     It  was  also  reprinted  in  America. — C.  H 
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LECTUEE  I. 

In  this  and  the  following  lectures  I  propose  to  draw  your  attention 
to  the  diseases  affecting  the  urinary  organs,  as  far  as  these  come 
under  the  cognisance  of  the  surgeon. 

Among  all  the  important  subjects  which  we  are  required  to 
investigate,  I  know  of  none  more  important  than  this.  These 
diseases  are  always  a  source  of  great  anxiety,  in  many  instances  of 
pain  and  misery,  to  the  patient ;  and  for  the  most  part,  if  allowed 
to  take  their  natural  course,  they  terminate  in  his  destruction.  At 
the  same  time,  there  is  no  class  of  diseases  in  which  we  are,  on  the 
whole,  enabled  to  render  those  who  suffer  from  them  more  essential 
service ;  often  by  removing  the  disease  altogether ;  at  other  times 
by  relieving  the  more  distressing  symptoms,  and  by  prolonging, 
where  we  cannot  ultimately  preserve,  the  patient's  life.  I  shall 
consider  first  the  diseases  of  the  urethra ;  afterwards  those  of  the 
bladder  and  prostate  gland.  My  concluding  observations  will 
relate  to  urinary  and  other  calculL 

ON    DISEASES  OF  THE   HALE   URETHRA. 

The  urethra  of  the  male  being  long  and  narrow,  complicated  in 
its  structure  and  functions,  you  will  not  be  surprised  to  learn  that 
it  is  liable  to  more  numerous,  as  well  as  to  more  formidable, 
diseases  than  the  short,  wide,  and  simple  urethra  of  the  female. 
What  I  know  of  the  diseases  of  the  latter  may  be  comprised  in  a 
few  words;  while  those  of  the  former  will  require  a  more 
lengthened  investigation. 

STRICTURE   OF  THE  MALE   URETHRA. 

The  canal  of  the  urethra  may  be  partially  or  completely  ob- 
gtructed  in  various  ways. 
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Some  of  tliese  causes  of  obstruction  are  to  be  looked  for  in  the 
parts  which  are  external  to  the  urethra,  and  will  be  noticed  in 
future  lectures.  At  present,  I  shall  confine  my  observations  to 
those  obBtnictions  which  have  their  origin  in  the  urethra  itself, 
and  to  which  the  name  of  stricture  of  the  urethra  is  commonlj 
applied. 

The  persons  moat  liable  to  be  aflfected  with  this  disease  are  those 
who  have  passed  the  age  of  puberty,  but  have  not  yet  passed  the 
middle  period  of  life.  Occasionally,  howeverj  we  meet  with  it  in 
children  ;  and  in  a  few  instances  it  begins  to  exist  in  elderly 
persons.  It  may  sometimes  be  traced  as  the  consequetice  of  a 
severe  or  long-continued  attack  of  gonorrhoea ;  and  it  is  not  un- 
usual to  ascribe  it  to  the  use  of  irritating  injections  administered 
on  account  of  that  complaint.  It  would  seem  that  whatever 
increases  the  stimulating  qualities  of  the  urine,  so  as  to  make  it  a 
cause  of  irritation  to  the  parts  with  which  it  comes  in  contact^  may 
lay  the  foundation  of  stricture  of  the  urethra.  Thus  we  find  it 
where  the  urine  deposits  the  lithic-acid  sand,  where  it  is  habitually 
overloaded  with  the  lithate  of  ammonia,  and  ^till  more  frequently 
where  it  is  alkalinej  and  deposits  crystals  of  the  triple  phosphate  of 
ammonia  and  magnesia.  In  some  rare  instances  it  immediately 
follows  mechanical  injury ;  but  this  last  variety  of  the  disease  pre- 
sents some  peculiarities,  which  make  it  worthy  of  being  considered 
separately. 

We  find  a  patient  labouring  under  a  diflBculty  in  voiding  his 
urine.  It  flows  in  a  diminished  stream,  and  the  diminution  gra- 
dually increases,  until  at  last  there  is  no  stream  at  all,  and  it 
escapes  only  in  drops.  If  the  patient  dies,  and  there  is  the  oppor- 
tunity of  examining  the  morbid  appearances,  some  portion  of  the 
urethra  is  found  to  be  contracted,  the  raucous  membrane,  at  the 
contracted  pait,  being  thickened  and  deprived  of  its  natural  elas- 
ticity. The  thickening  seems  at  first  to  be  of  the  simplest 
kind  ;  and  we  cannot  explain  it  better  than  by  ascribing  it  to  an 
interstitial  deposit  of  coagulated  lymph  (or  albumen)  which  has 
become  organised.     If  the  disease  has  existed  for  many  years,  the 
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contracted  portion  a'ssumes  a  structure  approaching  to  that  of  car- 
tilage, and  the  parts  immedifttely  in  contact  with  it  partake  of  this 
altemtion  to  a  greater  or  less  extent.  Another  change  is  discovered 
in  a  more  advanced  stage  of  the  disease-  Inst^ul  of  being  con- 
fined,  as  it  generally  (though  probably  not  always)  is^  in  the  first 
instance,  to  a  small  portion  of  the  canal,  the  contniction  extends 
in  both  directionsj  that  is,  towards  the  bladder  and  towards  the 
external  orifice,  being  however  still  more  complete  at  the  point  at 
which  it  was  originally  established,  and  becoming  gradually  less  air 
it  recedes  from  it 

If  we  carry  our  researches  further,  we  find  that  in  the  majority 
of  instances  the  disease  began  in  the  anterior  portion  of  the 
membranous  part  of  the  urethra,  immediately  behind  the  bulb, 
and  in  the  situation  of  the  triangidar  ligameot  of  the  perineum ; 
that  in  some  instances  it  had  its  origin  in  the  urethra  somewhere 
between  the  part  just  mentioned  and  the  external  orifice ;  and  that 
in  a  few  cases  it  is  confined  to  the  external  orifice  and  the  canal 
immediately  adjoining  to  it.  Occasionally,  where  the  original  and 
principal  stricture  has  been  in  the  membranous  portion  of  the 
urethra,  there  is  another  etricture  anterior  to  it;  and  in  caaes  of 
very  long  standing  it  is  not  unusual  to  find  the  greater  part  of  the 
canal  in  a  thickened  and  contracted  state. 

But  here,  as  on  most  other  occasions,  morbid  anatomy  affords  us 
but  an  imperfect  lesson  in  pathology  ;  and  it  is  only  from  the 
observation  of  what  happens  in  the  living  body  that  we  can  learn 
one  of  the  most  important  circumstances  in  the  history  of  this 
disease^  While  in  some  cases  there  is  from  day  to  day  but  little 
variation  in  the  size  of  the  stream  of  urine,  we  find  in  others  that 
it  varies  greatly,  so  that  a  patient  who  one  day  voids  his  urine  with 
60  much  facility  that  he  is  scarcely  conscious  of  the  existence  of 
any  impediment  to  his  doing  bo,  on  the  following  day  may  void  it 
only  in  drops,  or  even  be  unable  to  void  it  at  alL  This  change, 
moreover,  may  take  place  in  a  Tery  short  space  of  time*  The 
difficulty  of  micturition  may  almost  immediately  follow  too  copious 
libations  of  those  liquors  which  cause  the  urine  to  be  loaded  with 
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an  excess  of  lithic  acid^  or  lithate  of  ammonia ;  such,  for  example, 
as  punch  or  champagne ;  and,  m  I  shall  explain  more  fuUj  here- 
after, it  may  subside,  evea  more  suddenly  than  it  took  place,  after 
the  pressure  of  a  full-eized  bougie  against  the  anterior  part  of  the 
stricture,  or  the  application  to  it  of  the  nitrate  of  silver.  The 
permanent  alteration  in  the  condition  of  the  urethra,  which  is 
disclosed  to  us  hy  dissection,  will  not  account  for  these  phenomena ; 
and  we  are  compelled  to  refer  them  to  some  power  of  oontractiou, 
which  exists  in  the  living  body,  and  is  wanting  in  the  dead*  A 
multitude  of  facts  which  you  will  meet  with  in  practice  can  be  no 
otherwise  explmned;  and  no  one  much  conversant  with  these  casea 
will  doubt  that  the  distinction  between  spasmodic  aad  permanent 
stricture  is  well  founded. 

WTiat  I  am  about  to  mention  Beems  to  throw  some  light  on  this 
subject-*  Spasmodic  stricture  is  always  situated  in  the  membranous 
portion  of  the  urethra^  where  the  canal  is  surrounded  by  a  sort  of 
sphincter  muscle  of  no  inconsiderable  size  connected  by  a  small 
double  tendon  to  the  arch  of  the  pubes.  A  particular  description 
of  this  muscle  has  been  given  by  the  late  IVIr.  Wilson,  in  the  first 
volume  of  tho  *  Medico-Chirurgical  Transactions;"  and  it  seems  not 
unreasonable  to  suppose  that  it  is  the  real  seat  of  these  spasmodic 
affections.  We  find  nothing  like  spasmodic  stricture  in  the 
anterior  part  of  the  canal*  where  there  are  no  muscular  fibres  in 
immediate  contact  with  it. 

Instances  are  not  wanting  of  persons  who  have  been  for  a  con* 
siderable  time  liable  to  occasional  attacks  of  retention  of  urine 
from  spasmodic  stricture  of  the  urethra,  although  in  the  inter- 
mediate periods  there  was  no  perceptible  diminution  of  the  stream 
of  urine;  and  hence  we  are  justified  in  the  conclusion  that  a  spas- 
modic stricture  may  exist  independently  of  any  actual  organic 
disease.  At  the  same  time  it  must  be  acknowledged  that  the 
existence  of  a  purely  spasmodic  stricture  is  of  rare  occurrence* 
Eepeated  attacks  of  spasmodic  contraction,  attended  with  violent 
efforts  and  straining  to  evacuate  the  contents  of  the  bladder,  can- 
not fail  to  lay  the  foundation  of  a  permanent  thickening  of  the 
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mucous  metnLrane.  Oo  the  otber  hand,  there  can  he  do  doubt 
that  what  was  from  the  beginrdng  a  permanent  stricture  of  the 
membrauous  portion  of  the  urethra  is  always  more  or  less  liable 
to  be  affected  with  spaam*  E?en  in  the  oldest  cases  of  thiB 
description  we  find  the  patient  voiding  his  urine  one  day  with 
tolerable  faciUty>  and  another  day  only  in  drops,  or  even  suffering 
from  a  complete  retention  of  urine  in  the  bladder. 

A  stricture  which  affects  the  external  orifice  and  anterior  ex- 
tremity of  the  urethra  is,  in  many  cases,  connected  with  an  adhesion 
of  the  inner  surface  of  the  prsepuce  to  the  glans  penis.  Such 
adhesion  is  usually  the  consequence  of  a  congenital  narrown^s  of 
the  pr^epuce,  combined  with  want  of  due  attention  on  the  part  of 
the  nurse  to  the  child's  cleanlinees ;  and  hence  it  is  that  patients 
who  labour  imder  this  kind  of  stricture  frequently  declare  that 
they  know  not  when  the  disease  began^  and  that  they  cannot 
remember  the  time  when  the  urine  flowed  in  a  full  stream.  The 
contraction  thus  established  goes  on  increasing,  but  so  gradually 
that  it  may  not  occasion  a  retention  of  urine,  nor  even  any  serious 
inconvenience  until  the  middle  period  of  life.  In  other  cases  a 
stricture  in  the  anterior  part  of  the  urethra,  whether  situated 
near  the  oiifice,  or  two  or  three  inches  from  it,  seems  to  be  the 
result  of  a  chronic  inflammatory  affection  of  the  raucous  mem* 
brane.  There  is  a  slight  degree  of  pain  in  making  water,  a 
gleety  discharge,  approaching  in  its  character  more  nearly  tx) 
mucus  than  to  pus,  and  a  diminution  of  the  stream  of  urine,  w^hich 
proceeds  more  rapidly  than  where  the  disease  had  begun  in  child- 
hood ;  and  hy-and-hy  a  gristly  induration  may  he  felt  through  the 
substance  of  the  corpus  spongiosum,  marking  the  exact  situation 
and  extent  of  the  disease, 

A  permanent  stricture  of  the  urethra  cannot  exist  for  any  long 
period  without  the  urethra,  between  the  stricture  and  the  bladder, 
becoming  diseased  otherwise.  Small  irregular  prominences  or 
tubercles  axe  sometimes  found  on  its  inner  surface,  which  seem 
to  consist  of  minute?  deposits  of  coagulated  lymph,  which  have 
become  organised.     Occasionally  a  narrow  membranous  band  is 
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seen  extending  from  one  side  of  the  urethra  to  the  other^  as  if  there 
had  been  a  partial  adhesion  of  the  opposite  surfaces,  which  had  after^ 
wards  become  elongated.  The  orifices  of  the  mucous  glands  and 
those  of  the  prostatic  ducts  are  often  pretematurally  dilated,  and  in- 
deed the  whole  canal  of  the  urethra  behind  the  stricture  is  widened, 
in  consequence  of  the  bladder  forcibly  impelling  the  urine  into  it, 
there  being  at  the  same  time  an  insufficient  outlet  for  its  escape. 

This  dilatation  of  the  urethra  is  most  remarkable  when  the 
stricture  is  in  the  anterior  part  of  the  canal.  I  attended  a  gentle- 
man, who  for  many  years  had  laboured  under  a  stricture  at  the 
distance  of  three  inches  behind  the  external  meatus.  The  posterior 
part  of  the  urethra  was  so  much  dilated,  that  whenever  he  made 
water,  a  tumour,  as  large  as  a  small  orange,  and  offering  a  distinct 
fluctuation,  presented  itself  in  the  perineum.  It  might  be  com- 
pared to  a  second  bladder.  Once,  when  he  sent  to  me,  labouring 
under  a  complete  retention  of  urine,  I  punctured  the  tumour  in  the 
perineum  with  a  lancet.  Immediately  the  urine  gushed  out  in  a 
full  stream.  From  that  time  it  flowed  regularly  through  the 
artificial  opening ;  all  difficulty  in  voiding  it  was  at  an  end ;  and 
thus  I  was  enabled  to  direct  my  whole  attention  to  the  dilatation 
of  the  stricture,  which  was  now  speedily  accomplished. 

In  some  cases  of  long  standing,  we  find  an  indurated  mass  at 
the  lower  portion  of  the  penis,  where  it  is  covered  by  the  scrotum, 
and  extending  from  thence  backwards  into  the  perineum.  This 
arises  from  the  conversion  of  the  contracted  portion  of  the  lurethra, 
and  of  the  textures  in  immediate  contact  with  it,  into  a  gristly  sub- 
stance, approaching  in  hardness  to  cartilage.  The  following  case 
explains  how  a  tumour  a  good  deal  similar  to  this  may  be  formed  in 
some  instances.  A  gentleman  who  had  passed  many  years  in  a  hot 
climate  returned  to  England,  labouring  under  a  stricture  of  the 
urethra,  and  voiding  his  luine  with  great  difficulty.  A  hard  oblong 
tumour  could  be  felt  in  the  neighbourhood  of  the  stricture,  though 
somewhat  anterior  to  it,  at  the  upper  part  of  the  scrotum.  I 
dilated  the  stricture,  so  as  to  enable  the  patient  to  introduce  a 
bougie  for  himself;  but  still  the  tumour  remained  unaltered.     He 
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died  about  a  year  afterwards  of  an  accidental  attack  of  disease  in 
the  brain ;  and  I  found,  on  dissection,  that  the  tumour  had  ariBen 
from  a  deposition  of  lymph  in  the  cells  of  the  corpus  spongiosuiiL 
Immediately  behind  the  stricture  there  was  an  orifice,  leading  into 
a  long  and  narrow  sinus,  extending  from  the  urethra  into  the 
gristly  substance  of  the  tumour.  The  direction  of  the  sums  vu 
from  behind  forwards,  so  that  it  was  evident  that  it  could  not  haTe 
been  produced  by  the  improper  use  of  the  bougie.  I  conclude  that 
it  was  the  result  of  the  forcible  and  repeated  pressure  of  the  urine 
against  the  urethra  behind  the  stricture.  The  same  canse^  of 
course,  was  sufficient  to  produce  the  gristly  induration  around  it 


In  the  foregoing  observations,  which  have  been  intended  diiefly 
to  illustrate  the  pathology  of  stricture  of  the  urethra^  I  hare 
necessarily  anticipated  some  of  the  observations'  that  I  have  to 
offer  respecting  the  symptoms  by  which  it  is  indicated  in  the 
living  person,  and  the  diagnosis  of  the  disease. 

If  a  man  under  the  middle  period  of  life  applies  to  you,  com- 
plaining of  a  difficulty  of  making  water,  the  probability  is  that  be 
labours  under  a  stricture  of  the  urethra.  If  an  old  man  applies 
to  you  under  the  same  circumstances,  stating  at  the  same  time 
that  his  symptoms  began  several  years  ago,  you  may  draw  the 
same  conclusion.  But  if  he  tells  you  that  his  symptoms  are  of 
later  origin,  you  will  have  little  reason  to  suspect  the  existence  of 
stricture  of  the  urethra,  but  great  reason  to  believe  that  he  labours 
under  an  enlargement  of  the  prostate  gland.  Stricture  of  the 
anterior  part  of  the  urethra,  for  the  most  part,  proceeds  very 
slowly  ;  so  that  the  patient,  in  some  instances,  scarcely  notices  the 
diminution  of  the  stream  of  urine  until  he  is  actually  compelled 
to  strain  in  voiding  it.  A  complete  retention  of  urine  does  not 
occur  imtil  a  very  late  period  of  the  disease  ;  and  whenever  it  doa 
occur,  it  is  scarcely  ever  relieved  spontaneously,  that  is,  without 
the  assistance  of  art.  In  these  cases  there  is  generally  a  slight 
sense  of  scalding  as  the  urine  flows ;  and  a  mucous  or  muco-puru« 
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lent  discharge  is  a  frequent^  but  not  invariable,  concomitant  of  the 
other  flymptoms. 

In  cases  of  stxicture  affecting  the  merobranous  portion  of  the 
urethra,  where  the  disease  in  its  origin  Is  purely  spaaraodio,  it  may 
be  that  the  patient^s  attention  is  first  drawn  to  his  complaint  in 
consequence  of  his  being  suddenly  affected  with  a  complete 
retention  of  urine,  induced  by  some  irregularity  as  to  diet,  ex- 
posure to  cold,  or  perhaps  by  the  application  of  a  bliaten  But  in 
another  and  much  more  common  series  of  cases  the  history  is 
neariy  a«  follows,  T}\e  patient  voids  hia  urine  in  a  diminished 
fltreamp  The  diminution  gradually  increaseB,  being  sometimes 
attended  with  a  slight  mnooua  or  muco-purulent  discharge.  By- 
and'by  tiiere  in  a  complete  retention  of  urine.  This  subsides 
apontaneously,  or  is  relieved  by  art.  After  an  interval  (which  may 
vary  from  weeks  to  months,  or  even  to  years),  he  is  overtaken  by 
another  attack  of  retention.  During  the  whole  of  this  time,  the 
stream  of  urine  continues  to  become  smaller ;  it  is  flattened,  or 
otherwise  altered  in  shape,  or  divided  into  two.  At  last  the  urine 
never  flows  in  a  stream  larger  than  a  thread,  nor  without  great 
effort  and  straining.  In  some  cases  it  dribbles  away  constantly 
and  involuntarily,  and  the  patient's  clothes  by  day  and  his  bed  at 
night  are  absolutely  sopped  with  urine,  making  him  disgusting  to 
himself  and  to  all  around  him.  This  involuntary  discharge  of 
urine  does  not  indicate  an  empty  and  contracted  bladder.  The 
bladder,  in  fact,  is  loaded  with  urine,  and  it  is  when  it  does  not 
admit  of  further  distention  that  the  urine  overflowed,  all  beyond  a 
certain  quantity  escaping  without  the  patient  being  able  to  prevent 
it,  the  bladder  being  at  the  same  time  to  be  felt  like  an  enormous 
tumour  in  the  lower  part  of  the  abdomen.  The  exceptions  to  this 
rule  are  very  rare  j  and  it  applies  not  only  to  the  involuntary  flow 
of  urine  in  cases  of  stricture,  but  also  to  that  which  takes  place 
imder  other  circumstances. 
K       The  symptoms  of  retention  of  urine  #"  dable, 

I   and  not  the  less  so  as  they  genendW  \y, 

I   He  ia  perhaps  sitting  with  bis  frie  i 


I 
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inclination  to  make  water.  lu  attempting  to  do  soj  however,  ho 
is  disappointed-  A  second  and  third  attempt  are  made  after  some 
time,  and  all  without  success.  Now  the  case  assumes  a  more 
serious  aspeet-  An  indescribable  uneasiness  i8  felt  in  the  region  of 
the  bladder.  The  efforts  to  void  the  urine  are  no  longer  voluntary. 
The  patient  is  compelled  to  strain,  and  the  whole  of  tbe  abdominal 
muscles  are  in  convulsive  action,  instinctively  endeavouring  to 
relieve  the  bladder  of  its  contents,  but  still  to  no  purpose.  Tbe 
bladder  may  be  felt  bard,  and  enlarged  above  the  pubes.  The 
heart  sympathises  with  the  local  irritation,  the  pulae  is  hard  and 
frequent,  the  face  flushed,  the  skin  hot,  and  the  tongue  is  covered 
with  a  white  fur.  The  violent  efforts  of  the  patient  force  out  a 
few  drops  of  urine,  which  give  some  relief ;  but  the  kidneys  go  on 
secreting,  and  the  relief  is  only  temporary.  In  the  great  majority 
of  cases  the  spasm  is  spontaneously  or  artificially  relieved;  but 
there  are,  nevertheless,  numerous  examples  to  tbe  contraryj  in 
which  tbe  retention  terminates  in  death.  The  bladder  itself  may 
be  ruptured  at  the  fundus,  the  urine  escaping  into  tbe  cellular 
membrane,  or  even  into  the  cavity  of  the  peritoneeum,  Siicb  an 
event  occurred  in  St,  George's  Hospital  many  years  ago.  The 
patient  exclaimed,  after  a  violent  paroxysm  of  straining,  that  the 
bladder  had  burst  into  the  belly.  He  died  ;  and,  on  examining  the 
body,  it  was  ascertained  that  the  poor  fellow's  words  were  true. 
This  case,  and  another  simOar  one*  have  been  published  by  Sir 
Everard  Home.     Fortunately,  such  cases  are  rare. 

In  most  instances,  the  rupture  is  not  of  the  bladder,  but  of  the 
urethra  behind  the  stricture.  Conceive  a  distended  bladder,  and 
the  abdominal  muscles  and  diaphragm  of  a  powerfid  man  acting 
like  a  srjrringe,  and  forcing  the  urine  through  the  lacerated  urethra 
into  the  cellular  membrane.  In  a  short  space  of  time  the  scrotum, 
the  penis,  the  perineum,  sometimes  even  the  groins,  are  enormously 
distended  with  iirine.  The  first  effect  of  this  mischief  is  to  relieve 
the  patient's  sufferings.  There  is  no  more  straining,  and  the  spasm 
of  the  stricture,  no  longer  excited  by  the  pressure  behind,  becomes 
relaxed,  so  aa  to  allow  some  of  the  urine  to  Bow  by  the  natural 
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ctanneL  After  this  deceptive  inteiral  of  ease,  another  order  of 
nyraptoms  shows  itself*  The  iirine^  under  aaj  circumstances,  would 
irritate  the  parte  unaccustomed  to  its  contewjt  j  but  in  a  case  of 
retention  of  urine,  it  has  been  long  io  the  bladder ;  much  of  its 
watery  part  has  been  absorbed ;  ajid  it  is  in  consequence  unuwuallj 
impregnated  with  saline  matter,  so  that  its  etimulatlng  properties 
are  greatly  increased*  ^Tierever  this  acrid  fluid  penetrates,  it 
first  excites  inflammation,  and  then  kills  the  parts  with  which  it  is 
in  contact  The  patient  is  seized  with  shivering ;  the  skin  of  the 
scrotum^  penis,  aad  other  parts  becoraes  red  and  inflamed*  If  you 
make  incisions  into  it,  you  find  black  offensive  sloughs  underneath. 
If  the  incision  be  not  made,  or  be  not  sufficiently  eartensive,  the 
skin  becomes  speckled  with  black  spots,  which  increase  in  size, 
forming  large  sloughs*  Sometimes  a  black  spot  is  seen  on  the 
glana  penis :  an  almost  fat^l  symptom,  indicating  that  the  whole 
of  the  corpus  spongiosum  is  infiltrated  with  tirine.  As  the  process 
of  mortification  goes  on,  the  constitution  becomes  affected,  as  it 
would  have  been  if  the  mortification  had  arisen  from  any  other 
cause.  At  first  the  pulse  is  full,  ^d  the  skin  hot  j  but  the  de- 
pressing effects  of  an  extensive  destruction  of  living  parts  are 
soon  manifest.  The  heart  beats  feebly  and  frequently ;  then  the 
pulse  becomes  irregular,  and  afterwards  intemiittent  The  skin  vs 
cold  and  clammy ;  the  patient  is  troubled  with  an  incessant  hic- 
cough, which  nothing  relieves  for  more  than  a  few  minutes.  By- 
and-by,  a  low  delirium  supervene,  which  is  followed  by  coma  and 
death. 

But  the  danger  from  the  effusion  of  urine  is  not  the  same  in  all 
case^  In  the  majority  the  effusion  takes  place  in  front  of  the 
triangular  fascia  of  the  perineum,  or  else  the  fascia  gives  way  and 
allows  the  urine  to  pass  forward  to  the  superficial  parts,  instead  of 
penetrating  to  the  deep-seated ;  and  under  these  circumstances  life 
may  generally  be  preserved  by  the  prompt  interference  of  the 
surgeon*  In  a  very  few  cases  the  effusion  extends  into  the  loose 
cellular  membrane  which  surrounds  the  bladder,  and  the  patient's 
condition  is  hopeless. 
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The  time  during  whicii  a  retention  of  urine  may  continue  before 
a  rupture  of  the  urethra  or  bladder  takes  place,  is  much  longer 
than  you  would  expect.  Such  a  catastrophe  as  that  which  I  have 
endeavoured  to  deacrihe  rarely  occurs  before  the  third  or  fourth 
day.  It  may,  indeed*  occur  iconer ;  but  often  the  period  is  even 
later  than  this*  The  retention  may  continue  for  a  week,  with 
occasional  intormiflsionaa  during  which  email  quantities  of  urine 
are  discharged ;  then  it  may  become  complete,  and,  the  urethra 
giving  way,  the  urine  may  be  extravasated.  The  secretion  of 
urine  may  be  more  or  less  abundant :  the  bladder  may  be  more  or 
less  capable  of  dilatation :  and  the  period  of  the  extravasation 
taking  place  must  vary  accordingly. 

I  am  much  mistaken  if  a  Btricture  is  not  sometimes  destroyed, 
at  least  in  part,  by  ulceration.  For  example ;  I  attended  a  gentle- 
man who  had  laboured  under  a  stricture  of  the  urethra  for  a  great 
many  years.  He  voided  his  nrtna  with  the  greatest  difficulty ;  the 
Btrictiue  being  very  rigid  and  unyielding:  but  I  succeeded  in  in- 
troducing a  catgut-bougie,  and  this  enabled  him  to  make  water  in 
a  amall  stream.  Under  these  circumstances  he  was  seized  with 
pain  in  the  act  of  making  water»  which  lasted  for  some  minutes 
afterwards,  being  referred  to  the  situation  of  the  stricture  in  the 
posterior  part  of  the  urethra.  The  pain  became  more  severe,  and 
the  patient  described  it  to  be  intolerablcj  saying  that  he  could  com- 
pare it  to  nothing  hut  the  senaatiou^  which  he  supposed  might  be 
produced  if  melted  lead  were  poured  into  the  canal.  Every  half 
hour  he  had  a  desire  to  make  water,  and  his  groans  might  be  heard, 
not  only  through  the  whole  house,  but  even  in  the  street*  In  the 
course  of  a  few  days  these  symptoms  began  gradually  to  abate,  and 
now  it  was  discovered  that  the  urine  flowed  in  a  much  larger  stream. 
When  the  attack  had  completely  subsided  the  condition  of  the 
patient  was  much  improved,  and  he  made  water  more  easily  than  he 
had  done  for  many  years,  I  know  not  how  all  these  circumstances 
can  be  so  well  explained  as  on  the  supposition  of  the  etrictnre 
liaving  been  in  a  state  of  ulceration* 

Such  a  case  is  rare ;  but  what  I  am  about  to  describe  is  common 
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Enough.  The  patient  complains  of  more  than  usual  difficulty  in 
voiding  his  urine ;  but  the  difficulty  does  not  amount,  at  least  in 
the  first  instance,  to  an  absolute  retention.  Perhaps  he  has  a 
shivering.  There  is  a  sense  of  fulness  in  the  perineum  and  some 
degree  of  deep-seated  induration  is  perceptible  in  one  part.  This 
gradually  increases,  and  a  tumour  presents  itself  under  the  skin  of 
the  perineum,  surrounded  with  more  or  less  of  cedematous  effusion, 
especially  into  the  scrotum.  The  skin  becomes  inflamed,  and  the 
fluctuation  of  fluid  is  perceptible  underneath.  An  abscess  bursts, 
or  is  opened  with  a  lancet,  and  a  considerable  quantity  of  putrid 
pus  is  discharged.  Then  the  oedema  of  the  neighbouring  parts  sub- 
sides. Pus  continues  to  flow  through  the  orifice  of  the  abscess,  and 
after  some  time  it  is  observed  that  urine  flows  through  it  also.  The 
discharge  of  pus  diminishes,  but  the  urine  flows  in  larger  quantity; 
and  whenev^  the  patient  makes  water,  part  escapes  through  the 
natural  channel  and  part  by  the  new  opening.  The  abscess  has 
evidently  a  comipQunication  with  the  urethra  behind  the  stricture. 
If  you  have  an  opportunity  of  dissecting  the  diseased  parts  while 
the  abscess  is  recent,  you  find  it  to  open  into  the  urethra  by.  a 
ragged  irregular  orifice.  If  you  examine  tliem  at  a  later  period 
the  orifice  in  the  urethra  is  found  to  be  smooth,  regular,  and 
rounded  at  the  margin ;  the  external  orifice  in  the  perineum  is  re- 
duced to  a  narrow  diameter,  and  is  seen  in  the  centre  of  a  button- 
like projection  of  the  skin ;  and  the  abscess  itself  is  contracted, 
perhaps  reduced  to  a  narrow  passage,  with  a  smooth  surface  which 
presents  somewhat  of  the  appearance  of  its  being  lined  by  a  mucous 
membrane.  We  now  say  that  the  case  is  one  of  fistula  in  perineo. 
The  whole  of  these  phenomena  are  easily  explained.  The  urethra, 
constantly  teazed  by  the  pressure  of  the  urine  against  it,  ulcerates 
behind  the  stricture.  If  the  stricture  had  been  completely  closed, 
as  in  a  case  of  retention  of  urine,  an  extensive  extravasation  of 
urine  would  have  immediately  taken  place  ;  but  under  the  existing 
circumstances  this  does  not  happen,  and  only  a  moderate  quantity, 
perhaps  not  more  than  a  few  drops,  dribbles  into  the  cellular  mem- 
brane, sufficient  to  induce  inflammation  and  suppuration,  and  no 
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further  local  mischief.  A  fistula  in  ano  is  formed  in  the  same 
mamier^  by  ulceration  of  the  rectum  allowing  the  escape  of  a 
minute  quantity  of  fseculent  matter  into  the  neighbouring  tex- 
tures. 

The  formation  of  the  abscess  in  the  perineum  is  always  attended 
with  some  degree  of  fever.  But  sometimes  the  febrile  symptoms 
are  very  urgent :  the  skin  is  hot,  the  pulse  rapid,  the  tongue  diy 
and  brown,  or  covered  with  a  black  crust  If  the  abscess  be  left  to 
burst  of  itself,  it  is  more  than  probable  that  the  patient  will  perish 
under  these  typhoid  symptoms ;  if  it  be  opened,  a  dark-coloured 
offensive  putrid  pus  is  discharged,  the  bad  qualities  of  Which  are 
manifestly  owing  to  an  admixture  of  urine.  If  the  operation  be 
not  imprudently  deferred,  an  immediate  improvement  follows  the 
opening  of  the  abscess.  The  first  effect  is  that  the  retention  of 
urine  is  relieved ;  then  the  pulse  becomes  less  frequent^  the  skin 
less  hot,  the  tongue  clean  and  moist,  and  the  patient,  who  appeared 
to  be  on  the  verge  of  death,  is  restored  to  life,  and  oomparativelj 
to  health. 

I  have  described  the  simplest  form  of  the  urinary  abscess.  But 
it  is  often  more  complicated.  It  is  Dot  always  confined  to  the 
perineum.  Sometimes  it  makes  its  way  forward  through  the  upper 
part  of  the  scrotum,  and  presents  itself  on  the  lower  part  of  the 
penis,  between  the  scrotum  and  the  glans.  At  other  times  it  bur- 
rows in  the  opposite  direction,  forming  a  large  collection  of  matter 
in  the  nates,  or  it  may  burst  in  the  groin  or  on  the  scrotum.  In 
one  case,  in  which  I  had  the  opportunity  of  examining  the  body 
after  death,  I  found  a  large  abscess  in  front  of  the  pubes,  extend- 
ing half  way  towards  the  navel ;  another  among  the  adductor 
muscles  of  the  left  thigh ;  and  a  third  among  the  muscles  at  the 
upper  part  of  the  right  thigh,  as  far  outwards  as  the  foramen  ovale 
of  the  ischium ;  the  periosteum  having  been  destroyed,  and  the 
bone  itself  rendered  carious  to  a  considerable  extent :  and  all  these 
abscesses  could  be  traced  into  an  abscess  in  the  perineum,  com- 
municating with  the  urethra  behind  a  stricture  by  a  small  orifice. 
In  another  case  which  I  attended  with  Mr.  Samuel  Cooper,  there 
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was  a  fistula  in  perineo>  communicating  with  a  large  abscess  of 
the  pelvis  on  one  side  of  the  bladder. 

I  have  seen  a  few  cases  in  which  an  abscess  of  this  kind  had  made 
its  way  into  the  rectum,  forming  a  fistulous  communication  between 
it  and  the  urethra.  If  such  communication  be  of  a  large  size  it  is 
a  source  of  great  distress,  as  fsBCulent  matter  occasionally  passes 
through  it  from  the  rectum  into  the  urethra.  If  it  be  small^  how- 
ever, the  absolute  inconvenience  is  trifling,  and  the  patient  is  ren« 
dered  sensible  of  its  existence  only  in  consequence  of  a  small 
quantity  of  air  escaping  occasionally  by  the  urethra:  and  this  may 
continue,  without  any  further  symptoms  supervening,  for  many 
years. 

A  gentleman  who  had  laboured  under  a  stricture  of  the  urethra, 
and  had  been  in  the  habit  of  introducing  bougies,  but  who  had 
never  before  suffered  from  any  very  urgent  symptoms,  began  to 
complain  of  pain  referred  to  the  situation  of  the  rectum.  The  pain 
gradually  became  very  intense,  coming  on  by  fits,  and  under  these 
circumstances  I  was  called  in  to  see  him.  On  examination  I  dis- 
covered a  collection  of  fluid  in  front  of  the  rectum,  between  it  and 
the  prostata  gland,  bladder,  and  urethra.  After  a  few  days  the 
tumour  gave  way,  and  a  large  quantity  of  pus  was  discharged  by 
the  rectum.  The  painful  symptoms  were  now  relieved,  but  pus 
was  found  from  time  to  time  in  the  evacuations  from  the  bowels. 
Then  another  abscess  presented  itself  in  the  perineum,  which  I 
opened.  The  patient  remained  quiet  in  the  recumbent  posture, 
the  urine  was  drawn  ofiF  once  daily  by  means  of  a  full-sized  silver 
catheter,  and,  except  what  was  required  on  account  of  his  general 
health,  no  other  treatment  was  had  recourse  to.  The  discharge  of 
pus  both  by  the  rectum  and  by  the  perineum  gradually  ceased,  but 
occasionally  the  patient  experienced  some  imeasy  feelings  referred 
to  the  neck  of  the  bladder,  and  attended  by  febrile  disturbance  of 
the  system,  and  followed  in  the  course  of  a  few  days  by  a  deposit 
in  the  urine  having  the  appearance  of  pus  tinged  by  faeculent 
matter.     I  saw  the  patient  three  years  afterwards  apparently  well 
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and  following  his  U3n:il  ptiraiiite,  bat  still  occasionally  suffering 
from  atacks  similar  to  those  last  inentione<i 

There  ia  one  form  of  abaceas  of  the  perineum,  which  may  be 
compared  to  what  has  been  called  a  !>lind  fistula  of  the  rectum  ; 
the  abscC'Sfi  having  an  opening  into  the  urethra  and  none  externally. 
Sacli  an  abscess  may  at  one  time  be  inflamed,  swollen  and  tender; 
then  these  symptoms  may  subsidej  but  only  to  recur  at  a  future 
period ;  and  this  state  of  things  may  cjontinue  for  many  years*     I 
conclude  that  in  these  cases  the  abscess  is  formed  in  the  usual  way, 
by  ulceration  of  the  urethra  ami  the  infiltration  of  a  small  quantity  ^^_ 
of  urine  into  the  cellular  texture ;  but  that,  when  a  certain  quantity^H 
of  matter  is  collected  in  it,  it  bursts  into  the  urethra,  instead  of 
finding  its  way  to  the  surface,  the  communication  being  of  suflScient 
size  to  prevent  any  considerable  accumulation  of  matter  afterwards* 
A  fistula  of  tliis  description  is  a  source  of  inconvenience  and 
mischief,  and  of  nothing  else.     It  is  not  so  with  a  fistula  which  has 
an  externa]  opening.     The  latter  answers,  in  some  measure,  the 
purpose  of  a  safety-^^alve  to  the  bladder,  enabling  the  patient  to 
Yoid  his  urine  even  where  the  stricture  is  closed,  and  lessening  the 
liability  t^  retention.     But  even  in  this  case  the  good  is  not  un- 
mixed with  eviL     It  occasionally  happens  that  the  external  orifice 
of  the  fistula  becomes  inflamed  and  swollen,  or  that  it  actually 
heals,  and  that  this  is  followed  by  an  acciunulation  of  matter  within, 
attended  with  many,  or  with  the  whole,  of  the  symptoms  which 
marked  the  first  attack  of  the  disease-     And  there  may  be  even 
greater  mischief  ultimately,     Mr,  Vincent  and  myself  attended  a 
gentleman  with  a  fistula  in  perineo,  which  he  bad  neglected  for 
many  years.     At  last  he  observed  that  the  callosity  at  the  margin 
of  the  fistula  had  begun  to  increase ;  and  it  w^ent  on  increasing,  so 
that  it  ultimately  extended  to  the  scrotum  and  penis.     When  we 
were  consulted,  we  found  him  with  a  malignant  tumour,  affecting 
the  perineum,  scrotum,  and  penis,  which  had  evidently  had  its 
origin  in  the  fistula*     He   ultimately  died  in  great  distress  and 
misery* 
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STBICTUBB  OF  THE  UBETHHA — COUtinUecL 

If  you  consider  the  relations  which  the  urethra  bears  to  the  pros- 
tate gland  and  bladder,  you  will  not  wonder  that  these  organs 
should  sufifer  in  old  and  inveterate  cases  of  stricture. 

A  chronic  enlargement  of  the  prostate  gland  is  one  of  the  most 
frequent  changes  with  which  the  body  is  affected  in  old  age ;  and 
it  may  take  place  in  those  who  labour  under  stricture  of  the  urethra 
as  well  as  in  other  persons.  There  is,  however,  more  than  this 
merely  accidental  connection  of  the  two  diseases  with  each  other ; 
and  those  who  have  been  long  tormented  with  stricture  are  more 
liable  to  disease  of  the  prostate,  and  are  liable  to  it  at  an  earlier 
period  of  life,  than  those  in  whom  the  urethra  is  free  from  obstruc- 
tion. In  a  great  number  of  instances,  where  the  patient  is  some- 
what advanced  in  years,  when  you  have  dilated  the  stricture  you 
find  that  the  relief  is  incomplete,  and  remedies,  beyond  those 
which  the  stricture  itself  demand,  are  necessary  to  remove  or 
palliate  the  symptoms  produced  by  the  disease  of  the  prostate. 
I  have  already  mentioned  the  dilatation  of  the  ducts  of  the  pros- 
tate, which  is  observed  in  some  cases.  Occasionally,  where  the 
urethra  has  been  diseased  for  a  long  period,  pus  may  be  squeezed 
out  of  the  dilated  ducts.  Circumscribed  abscesses  also  form  in  the 
substance  of  the  prostate,  which,  in  some  instances,  burst  and 
discharge  their  contents  by  the  lurethra,  during  the  patient's  life- 
time ;  while  in  others  their  existence  is  not  ascertained  imtil  an 
incision  is  made  into  the  diseased  gland  in  the  examination  of  the 
body  after  death.  It  is  not  my  intention  at  present  to  enter  into 
the   history  of  the  additional   symptoms  which  arise  from  this 
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complication  of  disease  of  the  prostato  in  old  cases  of  ^ricttire, 
eince  tbey  do  not  materially  differ  from  what  we  obserre  where  the 
prostate  is  alone  affected;  to  which  subject  I  shall  call  your 
attention  in  a  future  lecture*  The  following  observations,  how* 
ever,  may  be  introduced  now  better  than  hereafter : — 

1,  WTiere  a  simple  chronic  enlargement  of  the  prostate  gland 
supervenes  on  stricture  of  the  urethra,  the  latter  usually  becomes 
less  liable  to  spasm^  and  is  more  easily  dilated,  and  altogether  more 
tractable  than  it  was  before :  a  change  in  its  condition  which  is 
eiisily  explained;  as  the  pressure  of  the  urine  against  the  stricture 
when  the  patient  strains  in  making  water  is  a  constant  source  of 
irritation,  which  is  in  great  measure  removed  as  soon  as  a  new 
impediment  to  the  flow  of  the  urine  between  the  stricture  and  the 
bladder  is  established  by  the  tumour  of  the  prostate. 

2,  But  where  the  disease  of  the  prostate  goes  beyond  a  mere 
enlargement,  and  suppuration  has  taken  place  in  its  substance,  au 
opposite  effect  ia  produced  on  the  stricture ;  the  abscess  itself  be* 
coming  a  source  of  irritation,  rendering  the  stricture  more  sensitive 
and  more  liable  to  spa-sm  than  it  would  have  been  otherwise, 

3,  Although  the  combination  of  stricture  with  enlarged  prostate 
is  common  enough,  it  is  not  so  common  as  it  is  by  some  surgeons 
supposed  to  be.  An  old  man,  who  has  a  frequent  desire  to  void 
his  urine,  and  voids  it  slowly  and  with  difficulty,  applies  to  a  siir- 
geon  whose  hand  is  light  and  accustomed  to  the  use  of  the  catheter. 
The  instrument  is  then  introduced  readily,  or,  at  any  rate^  meets 
with  no  obstruction  until  it  reaches  the  neck  of  the  bladder,  and 
the  case  is  set  down  as  one  of  enlarged  prostate,  which  it  really  is* 
Another  old  man,  imder  precisely  similar  circumstances,  applies  to 
a  surgeon,  who  uses  the  catheter  rudely  and  incautiously.  The 
urethra  resents  this  rough  usage ;  spasm  is  induced,  and  the  point 
of  the  catheter  cannot  be  passed  further  than  the  membranons 
part  of  the  urethra.  The  ease  is  then  supposed  to  be  one  of 
stricture,  and  is  treated  as  such :  I  need  not  tell  you  to  how  little 
purpose, 

I  have  already  mentioned  that  the  bladder  is  rendered  irritable 
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in  maay  cas^e  of  stricture  of  the  urethra.  In  conflequence  of  this 
it  is  oe^er  properly  dilated^  and  it  becomes  smaU  aud  contraci-t^d. 
If  the  stricture  be  dilated  before  any  further  disease  ia  the  bladder 
is  established,  the  latter  is  relieved,  and  soon  regains  its  natural 
capacity*  In  many  cases  of  old  and  neglected  etricture,  the 
mucous  membrane  of  the  bladder  becomes  affected  with  chronic 
inflammation.  It  secretes  a  ropy  adhesive  mucus,  which  clings 
to  the  bottom  of  the  vessel  which  receives  it ;  and  sometimes  this 
mucus  is  generated  in  such  abundance  as  to  obstruct  the  narrow 
orifice  of  the  stricture,  and  add  very  much  to  the  difficulty  of 
making  water.  In  such  caseS|  if  you  examine  the  body  after  death, 
you  find  the  vessels  of  the  mucous  membrane  turgid  with  blood, 
and  the  whole  membrane,  in  consequence,  of  a  dark  red  colour : 
and  things  may  continue  in  this  state,  sometiniejs  better  and  some^ 
times  worse,  for  months,  and  even  for  some  years, 

I  have  met  with  several  cases  of  stricture  of  the  urethra  in 
which  the  mucous  membrane  of  the  bladder  was  found,  after  deaths 
not  only  inflamed,  but  encrusted,  even  over  a  large  portion  of  its 
surface,  with  coagulated  lymph.  Such  an  effusion  of  lymph  is  the 
result  of  acute  inflammation,  differing  in  its  character  from  the 
chronic  inflammation  which  produces  merely  a  secretion  of  the 
vesical  mucus;  and  it  is  observed  chiefly  (if  not  exclusively)  when 
the  patient  has  died  after  having  been  harassed  by  repeated  attacks 
of  retention  of  urine*  In  these  cases,  if  the  patient  survives  even 
for  a  moderate  period  of  time,  the  effused  lymph  becomes  covert 
with  an  earthy  deposit  (the  phosphate  of  lime).  In  a  patient  who 
had  for  many  years  laboured  under  a  stricture  of  the  urethra,  and 
who  died  in  St.  George's  Hospital,  some  time  after  an  attack  of 
retention  of  urine,  the  muscular  tunic  of  the  bladder  was  found 
thickened  and  contracted,  and  the  mucous  membrane  in  the  state 
of  slough,  with  phosphate  of  lime  deposited  in  it. 

Thei«  are  other  cases  in  which  the  bladder,  instead  of  being 
contracted,  is  rendered  more  capacious  than  natural ;  the  patient 
never  emptying  it  completely,  I  have  already  explained  that  this 
condition  of  the  bladder  is  ottea  indicated  by  an   i 


406  DISEASES  OF  THE  USINABT   OBQANS. 

discharge  or  incontinence  of  urine.  Here,  when  you  have  dilated  the 
stricture^  the  symptoms  are  only  partially  relieved ;  and  on  intro- 
ducing the  catheter,  you  find  a  large  accumulation  of  urine  which 
the  patient  has  been  unable  to  void  by  his  natural  efforts.  This 
particular  symptom  may  occur  where  the  stricture  exists  in  com- 
bination with  enlargement  of  the  prostate ;  but  it  occurs  also  in 
old  cases  of  stricture,  independently  of  this  complication. 

In  most  cases  of  stricture  the  muscular  coat  of  the  bladder  is 
thicker  and  stronger  than  natural.  This  circumstance  is  easily 
explained.  The  bladder  has  been  called  on  to  make  unusual 
exertions,  and  it  is  a  law  of  the  animal  economy,  that  muscles 
which  are  unusually  exercised  become  increased  in  bulk. 

In  some  instances  the  mucous  membrane  is  protruded  through 
some  of  the  interstices  of  the  muscular  fibres,  forming  numerous 
small  cysts,  communicating  with  the  cavity  of  the  bladder.  These 
cysts  appear  to  be  produced  in  the  following  manner : — ^when  the 
patient  strains  in  making  water,  the  mucous  membrane,  while  it  is 
pressed  on  by  the  muscular  fibres  externally,  has  to  sustain  an 
equivalent  degree  of  pressure  on  its  inner  sur&ce  from  the  reaction 
of  the  urine.  Wherever  there  happens  to  exist  a  small  interstice 
between  the  muscular  fibres,  the  latter  force  alone  operates,  and 
the  bulging  out  of  the  mucous  membrane  is  the  necessary  conse- 
quence. These  cysts,  however,  are  not  peculiar  to  cases  of  stricture 
of  the  urethra,  and  they  occur  equally  where  the  obstruction  to  the 
flow  of  urine  arises  from  an  enlargement  of  the  prostate  gland,  or 
from  any  other  cause.  A  cyst  being  once  established  continues  to 
increase,  and  may  ultimately  attain  a  very  large  size.  Many  years 
ago  I  met  with  a  case  of  long-neglected  stricture  of  the  urethra, 
in  which,  on  examining  the  body  after  death,  I  found  one  of  these 
cysts  interposed  between  the  bladder  and  rectum,  at  least  equal 
in  capacity  to  the  bladder  itself.  Occasionally,  as  I  shall  explain 
to  you  more  fully  in  a  future  lecture,  a  calculus  finds  its  way  into 
one  of  these  cysts,  increases  in  size,  and  becomes  impacted  in  it 
For  the  most  part,  the  contents  of  the  cysts  are  similar  to  those  of 
the  bladder  itself;  but  I  shall  have  occasion  hereafter  to  mention 
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in  mhuy  cases  of  stricture  of  the  urethra.  In  consequence  of  this 
it  is  never  properly  dilated,  and  it  becomes  small  and  contracted. 
If  the  stricture  be  dilated  before  any  further  disease  in  the  bladder 
IB  established,  the  latter  is  relieved,  and  soon  regains  its  natural 
capacity.  In  many  cases  of  old  and  neglected  stricture,  the 
mucous  membrane  of  the  bladder  becomes  affected  with  chronic 
inflammation.  It  secretes  a  ropy  adhesive  mucus,  which  clings 
to  the  bottom  of  the  vessel  which  receives  it ;  and  sometimes  this 
mucus  is  generated  in  such  abundance  as  to  obstruct  the  narrow 
orifice  of  the  stricture,  wid  add  very  much  to  the  difficulty  of 
making  water.  In  such  cases,  if  you  examine  the  body  after  death, 
you  find  the  vessels  of  the  mucous  membrane  turgid  with  blood, 
and  the  whole  membrane,  in  consequence,  of  a  dark  red  colour; 
and  things  may  continue  in  this  state,  sometimes  better  and  some- 
times worse,  for  month^^,  and  even  for  some  years. 

I  have  met  with  several  cases  of  stricture  of  the  urethra  in 
which  the  mucous  membrane  of  the  bladder  was  found,  after  death, 
not  only  inflamed^  but  encrustedi  even  over  a  large  portion  of  its 
surface,  with  coagulated  lymph*  Such  an  effusion  of  lymph  is  the 
r^nlt  of  acute  inflaoimation,  differing  in  its  character  from  the 
chronic  inflammation  which  produces  merely  a  secretion  of  the 
vesical  mucus ;  and  it  is  observed  chiefly  (if  not  exclusively)  when 
the  patient  has  died  after  having  been  harassed  by  repeated  attacks 
of  retention  of  urine.  In  these  cases,  if  the  patient  survives  even 
for  a  moderate  period  of  time,  the  effused  lymph  becomes  covered 
with  an  earthy  deposit  (the  phosphate  of  lime).  In  a  patient  who 
had  for  many  years  laboured  under  a  stricture  of  the  urethra,  and 
who  died  in  St.  George's  Hospital,  some  time  after  an  attack  of 
retention  of  urine,  the  muscular  tunic  of  the  bladder  was  found 
thickened  and  contracted,  and  the  mucous  membrane  in  the  state 
of  slough,  with  phosphate  of  lime  deposited  in  it 

There  are  other  cases  in  which  the  bladder,  instead  of  being 
■  contracted,  is  rendered  more  capacious  than  natural ;  the  patient 
H  never  emptying  it  completely,  I  have  already  explained  that  this 
I       condition  of  the  bladder  is  often  indicated  by  an  involuntary 
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discharge  or  incontinence  of  urine.  Here,  when  you  have  dilated  the 
stricture,  the  symptoms  are  only  partially  relieved ;  and  on  intro- 
ducing the  catheter,  you  find  a  large  accumulation  of  urine  which 
the  patient  has  been  unable  to  void  by  his  natural  efforts.  This 
particular  symptom  may  occur  where  the  stricture  exists  in  com- 
bination with  enlargement  of  the  prostate ;  but  it  occurs  also  in 
old  cases  of  stricture,  independently  of  this  complication. 

In  most  cases  of  stricture  the  muscular  coat  of  the  bladder  is 
thicker  and  stronger  than  natural.  This  circumstance  is  easily 
explained.  The  bladder  has  been  called  on  to  make  unusual 
exertions,  and  it  is  a  law  of  the  animal  economy,  that  muscles 
which  are  unusually  exercised  become  increased  in  bulk. 

In  some  instances  the  mucous  membrane  is  protruded  through 
some  of  the  interstices  of  the  muscular  fibres,  forming  numerous 
small  cysts,  communicating  with  the  cavity  of  the  bladder.  These 
cysts  appear  to  be  produced  in  the  following  manner : — ^when  the 
patient  strains  in  making  water,  the  mucous  membrane,  while  it  is 
pressed  on  by  the  muscular  fibres  externally,  has  to  sustain  an 
equivalent  degree  of  pressure  on  its  inner  surface  from  the  reaction 
of  the  urine.  Wherever  there  happens  to  exist  a  small  interstice 
between  the  muscular  fibres,  the  latter  force  alone  operates,  and 
the  bulging  out  of  the  mucous  membrane  is  the  necessary  conse- 
quence. These  cysts,  however,  are  not  peculiar  to  cases  of  stricture 
of  the  urethra,  and  they  occur  equally  where  the  obstruction  to  the 
flow  of  urine  arises  from  an  enlargement  of  the  prostate  gland,  or 
from  any  other  cause.  A  cyst  being  once  established  continues  to 
increase,  and  may  ultimately  attain  a  very  large  size.  Many  years 
ago  I  met  with  a  case  of  long-neglected  stricture  of  the  urethra, 
in  which,  on  examining  the  body  after  death,  I  found  one  of  these 
cysts  interposed  between  the  bladder  and  rectum,  at  least  equal 
in  capacity  to  the  bladder  itself.  Occasionally,  as  I  shall  explain 
to  you  more  fully  in  a  future  lecture,  a  calculus  finds  its  way  into 
one  of  these  cysts,  increases  in  size,  and  becomes  impacted  in  it 
For  the  most  part,  the  contents  of  the  cysts  are  similar  to  those  of 
the  bladder  itself ;  but  I  shall  have  occasion  hereafter  to  mention 
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a  case  in  which  a  large  cyst  of  this  description  contained  pure  pus, 
while  in  the  hladder  there  was  nothing  but  nrine. 

In  cases  of  stricture,  where  the  diseiise  ha;8  existeii  for  many 
years,  and  nothing  effectual  has  been  done  for  its  relief,  abscesses 
fonn  in  the  cellular  memhrane  external  to  the  hladder,  hut  com- 
municating with  it,  similar  to  those  which  I  have  already  described 
m  connected  with  the  urethra^  A  considerable  time  elapses  he- 
fore  Buch  abscesses  present  themselves  externally.  They  point  at 
last  in  the  groin,  or  above  the  pubes,  discharging  a  putrid  offensive 
pus  iu  the  first  instance,  and  giving  exit  to  urine  afterwards.  In 
Dr.  Hunters  Museum  (which  is  now  in  Glasgow)  there  is  a  pre- 
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mark  the  existeiice  of  snppiiration  under  a  variety  of  other  cir- 
cumstances.    But  rigors  also  occur  in  many  cases  of  stricture  in- 
dependently of  abscess.     We  meet  with  them  most  frequently  in 
patients  from  hot  cUraatee,      They  usually  recur  at    irregular 
periodsj  being  in  many  inatanceB  brought  on  by  the  introduction  of 
a  bougie,  or  the  application  of  caustic  to  a  stricture-  The  paroxysm 
very  nearly  resembles  that  of  an  intermittent  fever,  and  it  is  more 
severe  when  it  follows  the  use  of  a  bougie  than  when  it  occurs  in- 
dependently of  it*     In  general,  the  cold  fit  having  been  followed 
by  a  hot  fit,  and  that  by  a  profuse  perspiration,  the  patient  is  re- 
lieyed.    At  other  times,  however,  the  conetitution  is  disturbed  for 
a  great  length   of  time  afterwards;    and    somettmes  the    rigor 
is  followed  by  an  attack  of  continued  fever,  which  lasts  for  some 
days,  or  even  for  some  weeks*     I  met  with  a  c^^e  in  which  a  rigor 
followed  the  application  of  caustic  to  a  stricture,  and  this  was 
followed  by  an  attack  of  mania,  which  (if  my  recollection  be  accu- 
rate) did  not  subside  for  nearly  a  month.     Another  patient  had 
Ial>oured  under  a  stricture  of  the  urethra  for  many  years,  during 
which  time  no  instrument  had  ever  been  made  to  enter  the  bladder, 
I  succeeded  in  introducing  a  small  gum  catheter.   Having  emptied 
the  bladder,  I  removed  the  catheter.     In  a  few  hours  afterwards 
there  was  a  severe  rigor.    An  attack  of  fever  ensued,  attended  with 
rheumatic  inflammation  of  the  muscles  of  the  neck,  from  the 
effect  of  which  the  patient  never  entirely  recovered,  though  he 
lived  for  many  years  afterwards. 

It  has  been  said  that  stricture  of  the  urethra  lay 3  the  foundation 
of  disease  of  the  testicle.  The  introduction  of  a  bougie  will  some* 
times  induce  acute  inflammation  of  that  organ,  probably  by  irri- 
tating the  verumontanum  and  the  orifice  of  the  vas  deferens ;  and 
it  is  not  improbable  that  chronic  inflammation  of  the  testicle  may 
sometimes  arise  in  the  same  manner.  It  appears  to  me,  however, 
that  the  effects  of  a  stricture  on  the  testicle  have  been,  by  some 
writers,  very  much  exaggerated.  An  hospital  surgeon,  who  is  now 
no  more,  published  a  work  in  which  he  expressed  himself  as  if  he 
regarded  almost  aU  cases  of  chronic  inflammation  of  the  testicle 
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as  being  dependent  on  diaeaae  of  the  urethra,  and  not  curable,  ex- 
cept under  the  use  of  the  bougies.  I  need  make  no  comment  on 
Buch  a  fantastic  hypothesia, 

DlA.eN0Sl3   m   CASES   OF  STltlCTUKB   OF  THE   URETHlU* 

I  shall  now  suppose  that  a  patient  applies  to  you,  believing  that 
he  has  a  stricture  of  the  urethra.  Perhaps  you  find  on  inquiry 
that  the  symptoms  are  equivocal ;  and  you  require  something  more 
than  a  mere  knowledge  of  them  to  enable  you  to  determine  whether 
a  stricture  does  or  does  not  ejiist;  or  it  may  be  that  the  symptoms 
are  so  distinct  and  well-marked  that  you  can  have  no  doubt  as  to 
the  existence  of  a  stricture,  but  you  wish  to  know  in  what  part  of 
the  urethra  it  is  situated,  and  what  is  the  degree  of  contraction. 
The  knowledge  that  is  required  in  either  of  these  cases  is  to  be 
obtained  by  the  examination  of  the  urethra  with  a  bougie,  or  some 
other  instrument  corresponding  to  it. 

The  best,  kind  of  bougie  is  that  in  common  use,  made  of  plaster 
spread  on  linen,  and  rolled  up,  It  should  be  smooth  on  the  sur- 
face, and  neatly  rounded  at  the  extremity.  The  plaster  bougie 
should  be  rubbed  until  it  becomes  warm,  so  that  it  may  be 
moulded  by  the  band,  and  bent  into  the  form  of  the  urethra. 
Thus  bent,  it  is  much  to  be  preferred  to  the  elastic  bougie,  which 
is  made  of  elastic  gum  on  the  outside  and  of  catgut  within.  The 
latter  may,  it  is  true,  be  bent  into  any  form ;  but  it  is  elastic,  and 
however  you  may  bend  it,  it  always  regains  its  straight  figure;  and 
hence  it  is  not  well  constructed  for  being  passed  aloDg  the  curved 
canal  of  the  urethra.  The  bougie  which  is  used  for  the  purpose  of 
examining  the  urethra  should  be  of  a  full  size,  that  is,  large 
enough  to  fill  the  urethra  without  stretching  it.  A  small  bougie 
may  deceive  you  in  two  ways  :  it  may  pass  through  a  stricture,  and 
thus  lead  you  to  believe  that  there  Is  no  stricture,  when  there 
really  is  one  \  or  it  may  have  its  point  entangled  in  the  orifice  of 
one  of  the  mucous  follicles  of  the  urethra,  or  in  some  accidental 
irregularity  of  the  canal,  and  lead  you  into  the  opposite  mistake  of 
supposing  that  there  is  a  stricture  where  none  exists*    If  you  use  a 
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bougie  of  the  size  of  the  urethra  you  are  not  at  all  liable  to  the 
first  error,  and  you  ai'e  much  less  liable  to  the  second  than  you 
would  he  otherwise.  The  bougie  should  be  cylindncal.  There  is 
no  advantage  in  any  bougie*  except  a  very  small  one,  being 
conical,  A  conical  bougie  becoming  larger  towards  the  point, 
which  is  held  in  tiie  hand,  is  likely  to  extend  forcibly  the  orilice  of 
the  urethra^  and  to  excite  inflammation  in  it. 

The  existence  of  stricture  in  the  anterior  part  of  the  nrethrag  or 
at  ita  orifice,  is  so  easily  ascertained  that  it  seems  unnecessary  to 
offer  any  observations  on  the  subject  The  following  rules,  then, 
are  to  he  considered  as  relating  especially  to  those  cases  in  which 
it  is  a  question  whether  there  be  or  be  not  a  fitricture  in  the  mem- 
branous part  of  the  urethra,  or  in  its  immediate  vicinity. 

I  generally  find  it  best  to  introduce  the  bougie  previously 
moulded  to  a  proper  form  (that  is,  slightly  bent  towards  the  point ), 
the  patient  beiog  in  the  erect  posture.  If,  however,  he  be  inclined 
to  faintj  he  may  be  recumbent  on  a  sofa.  I  keep  the  extremity  of 
the  bougie  which  I  hold  in  my  hand  near  the  patient's  groin,  paas- 
ing  it  until  it  will  go  no  further  in  that  direction ;  after  which,  by 
turning  the  instrument,  I  bring  it  horizoDtally  forwards,  and  push 
it  gently  towards  the  bladder.  If  the  patient  has  well-marked 
symptoms  of  stricture,  and  the  bougie  meets  with  an  obstruction 
in  some  part  of  the  urethra,  you  may  be  justified  in  considering  this 
as  euflScient  to  indicate  the  existence  and  situation  of  the  disease. 
If,  however,  the  patient  has  no  such  well-marked  symptoms,  you 
should  not  advance  at  once  to  the  conclusion  that  there  is  a  stric- 
ture because  the  bougie  does  not  immediately  enter  the  bladder. 
The  extremity  even  of  a  large  bougie  may  hitch  in  some  irregularity 
of  the  mucous  membrane  *  or  if  you  are  at  all  rough  in  the  use  of 
it,  a  spasm  may  be  induced  in  the  membranous  part  of  the 
uretlira,  or  in  the  muscle  which  surrounds  it,  preventing  the 
bougie  from  being  passed,  although  no  such  cause  of  obstruction 
exists  at  other  times.  Under  these  circumstances  you  should  in- 
troduce a  silver  catheter,  or,  what  iB  better,  a  metallic  sound,  having 
a  moderate  curvature,  and  warmed  to  the  temperature  of  tlie  body ; 
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and  it  is  probable  tbatj  if  there  be  no  stricture,  the  metallic  in- 
Btrument  will  be  etmily  introducedj  although  the  plaster  bougie 
could  not  be  introduced  at  all*  In  short,  where  there  are  no  de- 
cided symptomB  of  stricture  jou  ought  not  to  adopt  tiie  opiniou 
that  a  stricture  eKists  witliout  having  made  a  very  carefid  exami- 
nation of  the  urethra  by  more  than  a  single  method.  Inattention 
to  this  rule  has  led  to  many  patients  being  subject^ed  to  a  course  of 
treatment  for  stricture  who  had  never  laboured  under  the  disease. 

There  is  a  fashion  in  diseases,  or  rather  (to  speak  more  properiy) 
there  is  a  fashion  in  the  opinions  entertained  as  to  the  prevalence 
of  particular  diseases,  and  when  the  attention  of  the  medical  pro- 
feasion  and  the  public  has  been  especially  directed  to  a  certain 
order  of  cases,  such  cases  are  almost  invariably  supposed  to  be 
much  more  common  than  they  really  are.  A  very  few  years  ago  it 
was  90  with  respect  to  the  disease  which  we  have  now  under  con- 
sideration. If  a  man  had  a  troublesome  gleet;  if  be  had  an  in- 
durated testicle ;  if  he  had  a  priapism  at  night ;  if  he  had  a 
frequent  inclination  to  void  hia  urine ;  if  he  was  impotent^  or 
believed  himself  to  be  impotent ;  if  the  stream  of  urine  waa  not 
perfectly  cylindrical }  or  even  if  he  was  liable  to  an  herpetic  erup- 
tion on  the  prepuce;  he  was  supposed  by  many  surgeons  to  be 
labouring  imder  stricture  of  the  urethra,  and  was  at  once  sub- 
jected to  the  unnecessary  use  of  bougies*  The  numher  of  persons 
who  at  this  period  were  supposed  to  have  a  stricture  of  the  urethra, 
and  who  really  had  no  such  disease,  many  of  them  indeed  having 
no  disease,  at  alJ,  was  not  less  than  that  of  the  young  females  who, 
at  a  still  later  period,  have  been  the  victims  of  another  mischievous 
ditiai0Dj  being  laid  up  for  years  together  on  a  sofa,  under  the 
supposition  that  they  laboured  under  disease  of  the  spine  or  hip, 
when  in  reality  they  suffered  only  from  hysterical  pains  and  epasms, 
which  air  and  exercise  would  have  cured,  but  which  confinement 
and  nursing,  and  the  attendance  of  physicians  and  surgeons^  and 
anxious  friends,  have  only  tended  to  aggravate-  I  Hwell  on  this 
subject  because  I  am  anxious  that  none 
into  an  error  so  discreditable  to  them 
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TREAXMEIUT  OP  A  HETENTTOK  OF  tJHlUB  FROM  STEICTmtE. 

It  frequently  happens  that  when  you  are  firet  called  to  a  patient 
with  a  stricture  of  the  urethra  it  is  on  account  of  his  labouung 
under  a  retention  of  urine  in  the  bladder.  At  all  events,  ^ii%l 
when  it  doea  occur,  demandB  your  first  attention*  Here  the  patient 
is  in  a  state  of  immediate  danger;  and  you  are  to  stand  betweeii 
him  and  destruction.  You  have  no  time  to  pause,  to  deliberate,  or 
to  consult  your  friends  or  your  books.  Your  patient  is  siiflTeriog 
torture ;  he  and  hia  friends  are  in  a  state  of  the  greatest  poaeible 
anxiety  and  alarm  j  and  it  ifi  important  that  you  should  have  %M 
perfect  knowledge  of  all  the  remedies  which  are  likely  to  be  useful, 
so  that  you  niay  be  enabled  to  make  an  immediate  application  of 
them  for  his  relief. 

Ton  will  observe  that  the  causes  of  retention  of  urine  are  various. 
Stricture  of  the  urethra  is  only  ono  of  them*  The  treatment  which 
is  applicable  to  a  retention  from  one  cause  is  not  applicable  to 
a  retention  from  others.  The  observations  which  I  am  about 
to  make  relate  exclusively  to  cases  of  retention  from  strictures 
but  even  in  these  cases  the  immediate  cause  of  the  inability  to 
void  the  urine  is  not  always  the  same, 

I  have  explained  how  it  is  that  abscess  is  formed  in  the  perineum. 
Here,  in  the  first  instance,  there  has  been  no  absolute  retention  of 
urine.  If  there  had  been,  instjead  of  an  abscess,  there  would  have 
been  an  extensive  extravasation  of  urine  iuto  the  cellular  mem- 
hrana  But  when  an  abscess  is  once  formed  in  the  neighbourhood  ■ 
of  the  urethra,  and  has  attained  a  certain  magnitude,  it  cannot  fail 
to  obstruct  that  canal,  and,  though  not  the  consequence,  may  itself 
become  a  cause  of  a  complete  retention  of  urine.  This  is  especially 
liable  to  happen  where  the  matter  is  pent  up  behind  the  deep- 
seated  fascia  of  the  perineum*  To  relieve  the  retention  you  must 
open  the  abscess.  For  what  I  have  to  say  further  on  this  subject, 
I  may  refer  you  to  my  next  lecture. 

A  stricture  at  the  external  orifice,  or  in  the  anterior  part  of  the 
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urethra,  is  a  much  less  frequent  cause  of  retention  of  uriae  than  a 
stricture  which  ia  situated  at  the  membraaous  part  Here  the 
8trioture  is  not  Liable  to  spasm,  and  jou  can  look  only  to  its  me- 
chanical dilatation.  A  small  catgut  bougie  may  generally  be  in- 
troduced iuto  iL  This  may  be  followed  by  one  of  a  larger  sizOj  and 
this  again  by  a  straight  metallic  instrument  larger  stili  This  will 
enable  the  patient  to  void  a  portion^  but  not  the  whole,  of  his 
xirLne,  The  bougie  or  metallic  sound  must  then  be  introduced 
again,  and  allowed  to  remain  in  the  stricture  until  there  is  another 
impulse  to  make  water,  and  this  proce^  must  be  repeated  until 
the  bladder  is  emptied. 

But  in  the  very  great  majority  of  cases  the  immediate  <^use  of 
a  retention  of  urine  is  a  spaamodic  affection  of  a  stricture  at  the 
membranous  part  of  the  urethra ;  and  it  is  to  this  class  of  cases 
that  the  observations  which  I  have  now  to  offer  will  especially 
relate, 

I  have  heard  it  recomraended,  even  by  some  experienced  sur* 
geons,  that  in  these  cases  you  should  bleed  your  patient,  that  you 
should  direct  him  to  be  put  into  the  warm  bath,  and  that  certain 
other  means  should  be  employed,  before  you  attempt  to  relieve 
bira  by  the  introduction  of  a  bougie  or  catheter.  But  this  recom* 
mendation  does  not  correspond  with  what  ray  own  experience 
wouhl  suggest.  The  immediate  cause  of  the  retention  is  local,  and 
in  the  greater  number  of  cases  you  will  succeed  in  enabling  the 
patient  to  empty  the  bladder  by  mechanical  means.  The  plan 
which  I  would  recommend  you  to  adopt  is  the  following : — 

Begin  by  taking  one  of  the  smallest  giim  catheters,  which  has 
been  kept  for  a  considerable  time  on  a  curved  iron  wire,  and 
which  retains  the  curved  form  after  the  wire  is  withdrawn.  In- 
troduce it  without  the  wire ;  and,  as  it  approaches  the  stricture, 
turn  the  concavity  of  the  catheter  towards  the  pubes,  elongating 
the  penis  at  the  same  time  by  drawing  it  out  as  much  as  possible. 
It  is  not  very  improbable  that  it  will  pass  through  the  stricture, 
and  enter  the  bladder.     The  urine  will  then  flow  through  it  in  a 
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fine  stream,  and  the  patient  will  obtain  immediate  and  complek 

relief. 

If  yon  fail  with  the  small  giim  catheter^  try,  not  a  plaster,  but  a 
small  catgut  bougie*  Let  this  be  well  made^  that  Ib,  finnl? 
twisted,  nicely  rounded  at  the  extremity,  and  everywhere  well 
polished^  Obaerve  the  same  rule  of  elongating  the  urethra,  andl 
will  probably  enter  tlie  stricture.  It  is  not  necessary  tljat  the  ca^ 
gat  bougie  should  pass  on  to  the  bladder  j  it  is  sufficient  if  the 
stricture  grasps,  or  holds  it  The  contraction  of  the  stricture  in  the 
bougie  seems  to  exhaust  its  irritability,  and  lessen  the  dispoeitia 
to  spasm.  Tjet  the  bougie  remain  in  the  stricture  until  there  is  " 
violent  impulse  to  make  water ;  then  withdraw  it,  and  the  urine  will 
follow  in  a  small  stream.  If  the  patient  empties  the  bladder,  the 
object  is  attained ;  butj  otherwise,  re-introduce  the  eatgut  bougie, 
or  rather  introduce  another  of  the  same  size  (for  a  catgut  bougie 
which  has  been  once  used  is  not  fit  to  be  employed  a  second  time) ; 
and  let  the  patient  retain  this  second  bougie  as  long  as  he  can*  If 
the  straight  catgut  bougie  cannot  be  passed,  you  will  often  succ^ 
in  effecting  its  introduction  by  bending  the  point  of  it  thus : — 


This  contrivance  enables  you  to  keep  the  point  sliding  against 
the  upper  surface  of  the  urethra,  avoiding  the  lower  part^  in  which 
the  obstruction  is  always  most  perceptible,  and  in  which  the  bougie 
IS  most  likely  to  become,  as  it  were>  entangled. 

Even  where  you  have  failed  to  relieve  the  patient  by  means  of  I 
the  cal^t  bougie,  you  will  often  succeed  in  introducing  a  silver 
catheter,  or  an  elastic  gum  catheter  mounted  on  a  firm  iron  stilet, 
into  the  bladder-  The  catheter  employed  on  this  occasion,  if  the 
stricture  be  of  recent  formation,  should  be  nearly  of  the  full  siee 
of  the  urethra;  but  if  the  stricture  has  been  of  long  duration,  it 
shoidd  be  considerably  smaller.  The  common  silver  catheter  is 
not  so  well  adapted  for  tlie  purpose  as  that  which  I  now  show  you. 


STRICTURE   OF   THE    URETnEA. 


4t5 


Yoii  will  observe  that  it  ib  shorter  and  less  curved  tliati  usual ;  and 
that  it  is  fixed  in  a  wooden  handle,  which  renders  the  instrument 
more  manageable  than  it  would  be  otherwise.  If  yon  use  an 
elastic  giim  catheter,  the  iron  Btilet  should  have  a  flattened  handlej 
resembling  that  of  a  common  sound.  You  should  pasg  it  as  far  aa 
the  obstmctionj  and  having  ascertained  where  it  is  situated j  with- 
draw the  catheter  a  little,  a  quarter  of  an  inch  for  example,  and 
then,  as  you  pass  it  on  again  towards  the  bladder,  keep  the  point 
sliding  against  the  upper  part  of  the  urethra^  which  is  towards  the 
pubes,  avoiding  the  lower  part,  which  is,  of  courae,  towards  the 
perineum^  Be  careful  to  employ  no  violence.  If  you  lacerate 
the  urethra,  so  as  to  catise  haemorrhage,  you  will  be  defeated  in 
your  object*  Press  the  catheter  firmly,  but  gently  and  steadily, 
against  the  stricture,  keeping  in  your  mind  the  anatomical  position 
of  the  part*,  and  being  carefid  to  give  the  point  of  the  instrument 
a  right  direction.  When  the  pressure  has  been  thus  carefully  con- 
tinued for  some  time,  the  stricture  will  begin  to  relax.  It  will 
allow  the  point  of  t!ie  catheter  to  enter,  and,  at  last,  to  pass  com* 
ptetely  through  it  into  the  bladder.  In  some  instances  this  will 
be  accomplished  in  the  space  of  one  or  two  minutee ;  while  in 
others  it  may  be  necessary  to  persevere  for  a  quarter  of  an  houn 
As  soon  as  the  catheter  has  reached  the  bladder,  the  patient*s  suf- 
ferings are  at  an  end,  as  the  bladder  becomes  completely  emptied. 
If  you  have  used  the  elastic  gum  catheter,  it  may  be  prudent  to 
allow  it  to  remain  in  the  urethra  and  bladder  for  one  or  two  days^ 
or  even  for  a  longer  period ;  and  this  w^Il  go  far  towards  accom- 
plishing the  cure  of  the  stricture*  In  eases  of  more  than  usual 
difficulty,  T  have  sometimes  been  induced  to  leave  the  silver  catheter 
in  the  bladder  for  one  or  two  days,  but,  for  obvious  reasons,  it  is  not 
so  well  adapted  for  this  purpose  as  the  more  flexible  instniment* 

If  you  are  skilful  and  prudent  in  the  management  of  the 
catheter,  you  will  generally  succeed  in  introducing  it  into  the 
bladder;  but  if  you  fail  in  doing  so,  the  attempt  to  introduce  it 
may  still  be  useful  to  the  patient*  The  pressure  of  the  catheter 
against  the  stricture,  if  kept  up  for  a  considerable  time,  exhausts 
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the  morbid  irritnbility  of  this  diseased  portion  of  the  urethm 
The  epasm  becomes  in  a  considerable  degree  relaxedt  and  if  yon 
withdraw  the  iDstrument  when  the  patient  has  a  violent  imptilse 
to  make  water,  the  urine  will  follow  in  a  stream*  Observe,  that 
I  am  taking  it  for  granted  that  jon  are  careful  to  avoid  aU  vio- 
lence. If  the  membrane  of  the  urethm  be  lacerated,  the  proba- 
bility is,  that  the  spasm  will  not  give  way ;  and  if,  under  theea 
circumstances,  you  persevere  in  the  attempt  to  introduce  the 
catheter,  you  will  but  aggravate  the  evil  which  it  is  your  object  to 
remove. 

The  remedy  on  which  you  are  most  to  rely,  where  these  me- 
chanical means  faC,  is  opium.  From  half  a  drachm  to  a  drachm  of 
laudanum  may  be  given  as  a  clyster  in  two  or  three  ounces  of  thio 
decoction  of  starch.  If  this  should  not  succeed,  give  opium  by  the 
mouth,  and  repeat  the  dose,  if  necessary,  eveiy  hour  until  the 
patient  can  make  water.  According  to  my  experience,  the  cases 
in  which  the  stricture  does  not  become  relaxed  under  the  use  of 
opium,  if  administered  freely,  are  very  rare.  The  first  eflfect  of  the 
opium  is  to  diminish  the  distress  which  the  patient  experiences 
from  the  distention  of  the  bladder.  Then  the  impulse  to  make 
water  becomes  less  urgent;  the  paroxysms  of  straining  are  less 
severe  and  less  frequent ;  and  after  the  patient  has  been  in  this 
state  of  comparative  ease  for  a  short  time,  he  begins  to  void  his 
urine,  at  first  in  small,  but  afterwards  in  larger  quantities. 

It  h  customary  in  these  cases  to  employ  the  warm  bath.  It  is, 
indeed,  sometimes  useful,  hut  you  can  place  no  dependence  on  it 
as  compared  with  opium*  It  is  not  sufficient  that  your  patient 
should  sit  in  a  hip-bath  :  the  bath,  to  be  at  all  efficient,  must  he 
complete ;  his  whole  person  ought^  therefore,  to  be  immersed,  and 
he  should  remain  in  it  for  half  an  hour,  or  an  hom^,  or  longer, 
unless  he  previously  becomes  faint.  Bleeding  from  the  arm  is 
seldom  required  in  cases  of  retention  of  urine  from  stricture ;  but, 
in  some  inabmees,  even  where  other  means  have  failed,  taking 
blood  from  the  perineum,  by  cupping,  gives  immediate  relief. 
Even  dry-cupping  may  be  useful ;  for  1  have  known  the  apaam  of 
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a  stricture  to  be  relieved  on  the  first  application  of  the  cupping- 
glass,  and  before  that  of  the  scarificator. 

Purgatives  require  some  time  to  produce  their  effect,  and,  in 
most  cases,  at  the  period  of  your  being  called  in,  the  symptoms 
are  too  urgent  to  admit  of  this  delay.  Where,  however,  a  stricture 
is  chiefly  spasmodic,  and  the  retention  follows  the  too  great  use  of 
fermented  liquor  or  spirits,  I  would  advise  you,  if  you  are  sent  for 
on  the  commencement  of  the  attack,  to  prescribe  a  draught  of 
infusion  of  senna,  with  the  tartrate  of  potass  and  tincture  of  jalap. 
As  soon  as  this  has  fully  operated,  and  the  bowels  are  emptied, 
give  thirty  or  forty  drops  of  tincture  of  opium  by  the  mouth,  or 
order  an  opiate  clyster  to  be  administered,  and,  in  all  probability, 
the  attack  will  subside. 

After  all,  there  is  no  absolute  rule  as  to  the  treatment  of  reten- 
tion of  urine  from  stricture.  One  person  is  relieved  in  one  way, 
another  in  another ;  and  you  will  do  well  in  each  case  to  bear  in 
mind  the  particular  mode  of  treatment  which  has  proved  of  service, 
in  order  that  you  may  at  once  resort  to  it,  if  you  are  called  a 
second  time  to  the  same  patient^  under  the  same  circumstances. 

In  one  instance  you  will  be  able  to  pass  a  catgut  bougie,  and 
not  a  catheter ;  in  another,  you  will  be  able  to  pass  a  catheter,  and 
not  a  catgut  bougie.  One  individual  is  relieved  by  opium,  another 
by  the  warm  bath.  A  gentleman  of  my  acquaintance,  who  was 
subject  to  attacks  of  this  description  for  a  considerable  time,  almost 
always  began  to  make  water  after  a  pint  of  warm  water  had  been 
thrown  up  as  a  clyster.  To  show  what  various  treatment  is  neces- 
sary, I  have  been  in  the  habit  of  mentioning  the  following  case. 
A  gentleman,  who  had  been  long  in  hot  climates,  laboured  under 
an  old  stricture  of  the  urethra.  He  was  able  to  pass  a  bougie  for 
himself;  and  he  did  this  at  regular  periods,  and  for  a  long  time 
experienced  little  or  no  inconvenience  from  his  disorder.  One 
night,  however,  he  was  seized  with  retention  of  urine,  and  called 
me  out  of  my  bed  in  consequence.  I  introduced  a  gum  catheter, . 
wliich  entered  the  bladder  with  perfect  ease,  and  drew  oflF  the  urine. 
He  called  me  up  another  night,  and  another,  and  another  still ; 
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and  one  night  he  called  me  yp  twice.  At  last^  it  occurred  to  me 
that  he  always  sent  for  me  on  the  alternate  nighta;  and,  on  inquiry, 
I  found  that  the  attack  of  retention  regularly  came  on  about  twelve 
o'clock^  and  even  though  the  catheter  had  entered  the  bladder, 
the  tpaam  did  not  relax,  so  as  to  enable  him  to  make  water  by  hia 
own  efforts,  until  five  or  sis  in  the  morning.  I  determined  then 
to  treat  the  case  as  we  do  many  other  intermitting  and  periodical 
diseases;  and  I  preacribed  him  the  sulphate  of  quinine.  The  finst 
night  after  he  began  to  take  it  he  had  an  attack  of  retention ;  but 
he  had  oo  attack  after  wards- 
No  w  let  ue  suppose  a  case  in  which  you  have  tried  all  the 
methods  which  I  have  described  to  no  purpose.  The  bladder  be- 
comes more  and  more  diateuded,  the  patient's  sufferings  go  on 
from'bad  to  worse.  Are  you  to  leave  him  to  suffer  and  die  ?  By 
no  means.  You  may  puncture  the  bladder  itselfj  or  you  may 
make  an  opening  into  the  urethra,  behind  the  stricture,  and  thus 
prevent  the  catastrophe  which  would  be  otherwise  inevitable. 

Four  different  operations  have  been  proposed  for  the  purpose 
of  drawixLg  off  the  urine,  when  it  cannot  be  voided  by  the  natural 
passage.  The  bladder  may  be  punctured  above  the  pubes,  or  from 
the  rectum,  or  from  the  perineum ;  or  the  urethra  itself  may  be 
punctured  between  the  stricture  and  the  prostate. 

It  is  not  my  intention  at  present  to  enter  into  a  detaileti  history 
of  each  of  these  operatioos ;  but  I  shall  nevertheless  offer  a  few 
observations  respecting  them.  You  may  prefer  one  operation  to 
the  other ;  but  you  will  not  be  able  in  practice  to  resort  to  one 
exclusively.  Your  choice  must  be  influenced  by  the  particular 
circumstances  of  each  individual  case-  If  the  patient  be  thin^  and 
the  bladder  be  much  distended,  you  may  puncture  it  aljove  the 
pubes ;  but  if  the  patient  be  corpulent,  this  operation  will  be  dif- 
ficult; and  if  the  bladder  be  contracted,  it  w^U  be  impracticable. 
If  the  bladder  be  much  distended  and  the  prostate  gland  be  of  its 
natural  size,  you  may  puncture  it  from  the  rectum  ;  but  if  the  dis- 
tension of  the  blatider  be  inconsiderable^  or  the  prostate  gland  be 
enlarged,  this  operation  will  be  at  the  same  time   difficult  and 
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dangerous.  The  puncture  of  the  bladder  from  the  perineum  is  so 
serious  and  severe  an  operation,  and  attended  with  so  great  a  chance 
of  mischief,  from  the  effusion  of  urine  into  the  loose  cellular  tex- 
ture, that  no  surgeon  of  the  present  day,  as  far  as  I  know,  ventures 
to  recommend  it.  The  puncture  of  the  urethra  from  the  perineum 
in  thin  persons,  where  the  parts  to  be  divided  are  not  altered  from 
their  natural  structure,  is  a  sufficiently  simple  and  unobjectionable 
operation.  The  staff  introduced  into  the  urethra  shows  the  situa- 
tion of  the  stricture.  The  membranous  portion  of  the  urethra  is 
situated  behind  the  stricture,  and  below  the  symphysis  of  the  pubes ; 
and  the  bulging  of  the  urethra,  as  the  urine  is  driven  into  it  when 
the  patient  strains,  points  out  the  exact  spot  at  which  it  may  be 
opened.  But  it  may  be  that  the  patient  is  a  fat  person,  with  a  deep 
perineum ;  or  that  the  parts  in  the  vicinity  of  the  stricture  are  in 
a  state  of  gristly  induration ;  or  that  the  perineimi  has  been  at  a 
former  period  the  seat  of  abscesses  and  sinuses ;  or  that  such 
sinuses  exist  at  the  present  moment :  and  any  one  of  these  circum- 
stances will  be  sufficient  to  make  the  operation  perplexing  and 
difficult  even  to  the  best  anatomist.  On  the  whole,  from  what  ex- 
perience I  have  had  on  the  subject,  I  am  inclined  to  believe  that 
the  pimcture  of  the  bladder  from  the  rectum  is  applicable  to  a 
greater  number  of  cases  than  any  other  operation.  In  proper 
cases  this  operation  is  free  from  pain  and  danger,  and  it  has  the 
advantage  of  simplicity,  being  performed  at  once  without  difficulty. 
The  trocar  having  been  withdrawn,  the  canula  should  be  allowed 
to  remain  in  the  rectum  and  bladder  for  one  or  two  days.  By  the 
time  that  it  is  removed  the  sides  of  the  wound  will  have  become 
agglutinated,  and  it  may  perhaps  continue  as  a  fistulous  commimi- 
cation  between  the  bladder  and  rectum  until  the  stricture  is  cured. 
At  least  this  happened  in  one  instance ;  and  thus  I  was  enabled  to 
cure  one  of  the  most  distressing  cases  of  stricture  which  I  ever  had 
under  my  care.  The  patient  was  a  middle-aged  gentleman,  who 
had  laboured  under  the  disease  from  his  boyhood.  The  use  of  the 
bougie  induced  a  secretion  of  ropy  mucus  in  such  quantity  as  to 
fill  up  the  urethra,  and  to  be  in  itself  a  material  impediment  to  the 
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passage  of  the  urine,  and  not  iin  frequently  it  occasioned  a  complete 
obstruction  of  the  urethra,  and  a  retention  of  urineu  In  one  of  these 
attacks  of  retention,  I  punctured  the  bladder  from  the  rectum,  and 
the  wound,  as  I  have  mentioned,  became  fistulous.  Now,  whenever 
the  stricture  was  more  closed  than  usual,  the  bladder  was  relieved 
through  the  fistulous  passage,  and  the  urine  came  away  by  the 
rectum.  The  secretion  of  the  ropy  mucus  ceased  :  there  was  no 
recurrence  of  the  retention  of  urine.  Nothing  now  interfered  with 
the  necessary  operations  on  the  urethra,  and  the  dilatation  of  the 
stricture  was  easily  accomplished. 

It  may  be  further  observed  respecting  this  operation  of  pnnctor- 
ing  the  bladder,  that  it  is  impossible  to  lay  down  any  general  rule 
as  to  the  period  beyond  which  it  ought  not  to  be  delayed.  Too 
must  exercise  your  own  judgment,  taking  into  consideration  all  the 
circumstances  of  the  particular  case  before  you.  Sometimes  theie 
will  be  no  reason  for  resorting  to  it  until  after  the  lapse  of  three 
or  four  days ;  and  at  other  times  it  ought  to  be  performed  witUn 
thirty-six  hours,  or  even  sooner. 

After  all,  however  necessary  it  may  be  to  the  safety  of  the  patient 
in  some  instances,  it  is  an  operation  that  is  very  rarely  required. 
Surgeons  who  see  a  great  number  of  cases  of  retention  of  urine, 
may,  in  the  course  of  their  lives,  be  called  on  to  perform  it  in » 
few  instances.  Those,  who  perform  it  frequently,  must  often  per- 
form it  unnecessarily ;  at  least  this  is  what  I  am  bound  to  ay, 
judging  from  my  own  experience. 

Where  the  urethra  has  given  way  behind  the  stricture,  and  the 
urine  has  become  effused  into  the  cellular  texture,  very  prompt 
and  vigorous  measures  are  necessary  :  delay  is  fatal.  I  remember 
the  time  when  five  out  of  six  of  the  patients,  in  whom  this  mischief 
took  place,  perished;  but  now,  from  the  more  active  treatmoJt 
employed,  under  the  hands  of  a  well-informed  surgeon  the  great 
majority  recover. 

I  have  already  mentioned,  that  the  effusion  of  the  urine  is  fol- 
lowed by  a  relaxation  of  the  stricture.  You  will,  probably,  now  he 
able  to  introduce  a  catgut,  or  some  other  bougie  (a  catgut  one  is  to 
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be  preferred),  through  the  stricture  into  the  bladder.  If  you  can 
do  80,  it  is  so  much  the  better.  Introduce  the  bougie;  let  the 
patient  be  held  in  the  position  in  which  you  would  place  him  for 
lithotomy ;  make  an  incision  in  the  perineum ;  feel  for  the  catgut 
bougie,  make  an  incision  on  it,  and,  of  course,  you  make  an  open- 
ing in  the  urethra.  Through  this  opening,  the  catgut  bougie 
serving  you  as  a  director,  introduce  a  short  gum  catheter  from  the 
wound  in  the  perineum  into  the  bladder.  You  will  generally  find, 
although  the  effusion  of  urine  has  taken  place,  that  there  is  still  a 
large  quantity  of  urine  left  in  the  bladder.  Of  course  it  is  drawn 
off"  by  the  catheter,  and  the  bladder  is  emptied.  Allow  the  ca- 
theter, however,  to  remain  in  the  wound  and  in  the  bladder.  Then 
make  extensive  scarifications  or  incisions  through  the  skin,  where- 
ever  the  urine  has  been  effused  underneath,  and  let  these  incisions 
extend  to  the  sloughs  of  the  cellular  membrane.  Apply  a  poultice: 
let  the  parts  be  fomented  twice  or  three  times  daily.  After  one  or 
two  days  you  may  remove  the  short  gum  catheter,  which,  in  the 
meantime,  has  kept  the  bladder .  empty.  Your  treatment  of  the 
patient,  in  other  respects,  must  depend  on  the  existing  symptoms, 
and  on  his  general  condition.  At  first,  it  is  often  right  merely  to 
give  some  saline  medicine,  with  small  doses  of  Dover's  powder 
every  six  or  eight  hours :  afterwards  it  will  be  proper  to  exhibit 
wine,  ammonia,  opium,  and,  perhaps,  bark,  or  the  sulphate  of 
quinine:  in  other  cases  opium,  cordials,  and  tonics  may  be  required 
in  the  first  instance.  As  soon  as  the  sloughs  begin  to  separate,  re- 
move them  with  a  pair  of  forceps,  and  dress  the  sores  according  to 
circumstances. 

In  those  cases  of  effusion  of  urine  in  which  you  are  unable  to 
pass  an  instrument  into  the  bladder,  you  must  be  contented  (as  to 
the  local  treatment)  with  making  a  free  incision  in  the  perineum 
and  extensive  scarifications  in  the  neighbourhood.  Here  the  patient 
labours  under  a  disadvantage,  in  consequence  of  the  bladder  re- 
maining loaded  with  urine;  but  nevertheless,  if  the  scarifications 
are  made  at  an  early  period,  he  usually  recovers. 
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LECTURE   IIL 

ON  THE  CURE  OF  STRICTURE  OF  THE  MALE  URETHRA. 

A  STRICTURE  at  the  orifice  may  be  dilated  by  means  of  a  common 
bougie,  or  a  short  metallic  instrument;  the  size  of  the  bougie 
being  gradually  increased,  and  the  introduction  being  repeated 
daily,  or  on  the  alternate  days,  according  to  circumstances.  The 
process  of  dilatation  is,  however,  in  many  instances,  attended  with 
much  inconvenience  to  the  patient.  In  those  cases  especially  in 
which  the  contraction  began  in  early  life,  every  introduction  of 
the  bougie  causes  considerable  pain ;  at  the  same  time  that  the 
disposition  to  contract  is  so  great  that  the  operation  requires  to 
be  repeated  almost  daily.  The  consequence  is,  that  the  part  is 
kept  in  a  constant  state  of  inflammation,  and,  between  the  disease 
and  the  remedy,  the  patient  is  in  a  state  of  constant  distress. 
Under  these  circumstances  another  mode  of  treatment  may  be  had 
recourse  to,  as  in  the  case  which  I  am  about  to  mention. 

A  gentleman,  30  years  of  age,  consulted  me  on  account  of  a 
difficulty  of  making  water,  under  which  he  had  laboured  since  he 
was  a  child.  The  diflficulty  had  increased  by  slow  and  almost 
imperceptible  degrees,  until  at  last,  about  fourteen  months  before 
he  applied  to  me,  he  had  a  complete  retention  of  urine.  A 
surgeon,  whom  he  then  consulted,  found  the  obstruction  to  be 
confined  to  the  orifice,  and  that  part  of  the  urethra  which  is  sur- 
rounded by  the  glans ;  and  he  relieved  him  witliout  difficulty  by 
means  of  a  short  and  small  bougie.  This  relief,  however,  was  only 
temporary,  and  it  was  found  necessary  to  have  recourse  to  the  use 
of  the  bougie  almost  daily ;  and  even  then  the  patient  was  not 
able  to  void  his  urine  without  considerable  difficulty.     An  attempt 
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was  therefore  made  to  dilate  the  orifice  further  by  means  of  larger 
bougies.  But  that  treatment  was  productive  of  considerable 
inconvenience,  and  when  the  patient  was  under  my  care,  the 
orifice  of  the  urethra  was  tender  and  inflamed ;  the  mucous  mem- 
brane immediately  within  it  seemed  to  be  in  a  state  of  ulceration ; 
and  not  only  the  insertion  of  the  bougie  but  the  contact  of  the 
urine  always  occasioned  no  trifling  degree  of  pain. 

It  was  evident  that  something  more  must,  if  possible,  be  done 
for  the  patient's  relief;  and,  accordingly,  I  determined  at  once  to 
divide  the  contracted  part  of  the  urethra.  This  was  easily  accom- 
plished by  means  of  a  pair  of  knife-edged  scissors,  one  blade  with 
a  blunt  point  being  introduced  into  the  urethra,  and  the  division 
being  made  in  the  situation  of  the  frssnum.  No  hsemorrhage 
followed  the  operation.  A  piece  of  lint  was  kept  between  the  cut 
surfaces  to  prevent  their  reunion,  and  in  about  ten  days  they  were 
cicatrised,  being  covered  by  what  had  already  assumed  a  good  deal 
of  the  appearance  of  a  mucous  membrane. 

Strictures  in  the  anterior  part  of  the  urethra,  but  behind  the 
orifice,  require  to  be  mechanically  dilated,  by  the  introduction  of 
bougies  or  metallic  instruments.  At  all  events,  I  know  of  no 
better  method  of  treatment ;  and  sometimes  the  patient  obtains 
relief  on  very  easy  terms,  the  dilatation  being  readily  accomplished, 
and  the  use  of  a  bougie  once  in  three  or  four  days  being  suflScient 
to  prevent  a  recurrence  of  the  contraction.  At  other  times, 
however,  the  disposition  to  contract  is  so  great,  that  it  becomes 
necessary  to  introduce  the  bougie  once  or  twice  daily ;  and,  indeed, 
I  have  known  cases  in  which  the  patient  was  seldom  able  to  expel 
his  urine  until  the  bougie  had  been  employed. 

The  simple  rules  which  have  been  just  laid  down  are  not 
sufficient  for  the  treatment  of  strictures  at  the  bulb  of  the  urethra. 
The  circumstance  of  these  being  situated  where  the  curvature  of 
the  urethra  begins,  at  a  distance  of  six  or  seven  inches  from  the 
external  orifice,  and  their  lial)ility  to  spasm,  distinguish  them  from 
strictures  in  the  anterior  part  of  the  canal.  The  management  of 
such  cases  requires  greater  skill,  attention,  and  experience  on  the 
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part  of  the  surgeon  *  but,  at  the  same  time,  it  must  be  acknow- 
ledged that  it  leads,  on  the  wliole,  to  more  satisfactory  results  than 
that  of  stricturea  whioh  take  place  ebewhere. 

If  jou  were  to  ask  me,  How  theu  do  you  treat  strictureB  at  the 
bulb  of  the  urethra  ?  my  answer  would  be,  I  have  no  particular 
method;  sometinies  I  adopt  one  method,  soraetiraes  another, 
according  to  the  peculiar  circumstances  of  the  case,  I  shall 
describe  the  dififerent  plans  of  treatment  to  which  jou  may  hai^e 
recoursoj  at  the  same  time  endeavouring  to  point  out  the  par- 
ticular class  of  cases  to  which  each  of  them  is  applicable, 

I  should  premise,  that  the  disease  is  not  to  be  cured  by  medicine ; 
though  medicine  may  sometimes  be  used  witli  advantage  in  aid 
of  the  local  treatment*  Thus,  where  the  liability  to  spasm  is  in- 
creased by  a  too  abundant  secretion  of  lithic  acid  by  the  kidneys, 
whether  it  shows  itself  in  the  form  of  red  sand^  or  of  small  calculi, 
or  of  lithate  of  ammonia,  attention  to  the  diet  and  mode  of  life, 
and  the  exhibition  of  purgatives  and  alkalies,  and  such  other 
remedies  as  may  tend  to  restore  the  urine  to  a  healthy  condition, 
will  be  of  essential  service,  and  will  enable  you  to  accomplish,  by 
means  of  the  bougie,  what  you  would  in  vain  have  attempted  to 
accomplish  otherwise.  In  like  manner,  in  cases  of  alkaline  urine, 
a  generous  diet,  the  exhibition  of  tonics,  and  in  certain  cases  that 
of  the  mineral  or  vegetable  acids,  wiU  be  productive  of  a  similar 
advantage.  In  all  cases  attention  should  be  paid  to  the  state  of 
the  bowels,  and  the  patient  should  be  made  to  understand  that  a 
careful  and  regular  mode  of  life  in  every  respect  is  necessary  to 
his  recovery;  and  that  violent  bodily  exercise,  especially  riding 
on  horseback,  is  always  to  be  avoided-  In  long-standing  cases  of 
unusual  difficulty  and  complication,  I  have  sometimes  found  it 
necessary  to  keep  the  patient  confined  to  a  sofa,  or  even  to  bis 
bed,  for  some  days  before  I  began  the  peculiar  treatment  which 
his  case  required.  Wiere,  before  the  patient  comes  under  your 
care,  instruments  have  been  muct  exnployed,  without  having 
penetrated  through  the  stricture,  it  is  always  desirable  that  the 
urethra  should  be  left  for  some  time  in  a  state  of  repose.     At  the 


STRICTURE  OF  THE  URETHRA.  425 

end  of  a  month  or  six  weeks,  the  false  passages  (if  any  existed) 
may  have  healed ;  the  inflammation  produced  by  previous  opera- 
tions may  have  subsided ;  and  you  will  begin  the  treatment  imder 
more  advantageous  circumstances  than  if  you  had  entered  upon  it 
in  the  first  instance. 

The  methods  which  are  chiefly  useful  in  the  case  of  stricture  at 
the  bulb  of  the  urethra  are: — 1st,  the  dilatation  of  it  by  means 
of  the  common  plaster  bougie ;  2nd,  the  dilatation  of  it  by  means 
of  a  metallic  bougie,  catheter,  or  soimd ;  3rd,  the  retention  of  the 
elastic  gum  catheter  in  the  urethra  and  bladder ;  4th,  the  applica- 
tion of  the  bougie  armed  with  the  nitrate  of  silver. 

I.  The  common  plaster  bougie,  if  of  a  small  size,  should  be  of 
a  conical  shape ;  but  if  of  a  middle  size,  or  of  a  full  size,  it  should 
be  cylindricaL  Observe  the  stream  of  urine,  and  introduce  a 
bougie  of  the  same  size,  whatever  it  may  be.  If  the  bougie  be 
very  small,  it  may  be  used  straight,  otherwise  it  should  be  curved 
b'ke  a  catheter,  but  in  a  less  degree.  Neither  you  nor  your  patient 
are  to  be  disappointed  because  the  bougie  does  not  enter  the 
stricture  at  the  first  trial.  In  many  cases  this  will  not  happen 
until  you  have  seen  your  patient  three  or  four  times ;  and  in  very 
difficult  cases  the  delay  may  be  still  greater  than  this.  When  a 
bougie  has  once  entered  the  stricture  and  bladder,  allow  it  to 
remain  there  for  a  few  minutes.  In  two  or  three  days  (not  sooner) 
introduce  either  the  same  bougie,  or  one  of  the  same  size.  Then 
withdraw  it  and  introduce  one  of  a  size  larger.  Allow  this  also  to 
remain  for  a  few  minutes,  and  after  two  or  three  days  more  repeat 
the  operation.  Thus,  by  degrees,  you  dilate  the  stricture  imtil  it 
is  of  the  same  diameter  with  the  rest  of  the  urethra.  This  method 
of  curing  strictures  is  applicable  to  a  great  number  of  cases ;  and 
wherever  it  will  answer  the  purpose,  I  would  advise  you  to  resort 
to  it  in  preference  to  other  methods.  The  common  bougie  gives 
the  patient  little  or  no  pain ;  it  excites  no  irritation  imless  it  be 
introduced  clumsily  or  rudely ;  and  it  can  do  no  harm  by  pene- 
trating or  tearing  the  membrane  of  the  urethra. 

II.  The  metallic  instnmients   which  I  am   in    the   habit    of 
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employing  are  not  those  whicli  are  sold  under  the  name  of  the  flexible 
motallic  bougies.  These  are  liable  to  lose  the  shape  which  yoE 
have  given  them  during  their  introduction,  and,  in  fact-,  are  at  the 
same  time  too  flexible  and  too  inflerible  for  any  nseful  pui^jisse. 
Those  which  I  have^  if  of  a  small  or  middle  size,  are  made  of  solid 
silver,  the  larger  ones  of  silver  or  steel,  or  steel  plated,  or  of  a 
eomposition  similar  to,  but  firmer  than,  that  of  the  flexible  metallic 
bougie.  These  sounds  should  be  very  slightly  curved,  and  for 
ordinary  cagc^  not  more  than  eight  inches  and  a  half  or  nine 
inches  long,  exclusive  of  the  handle.  You  may  use  them  as  you 
would  use  the  common  bougie  for  the  purpose  of  gradually 
dilating  the  stricture^  beginning  with  one  of  a  small  size,  and 
gradually  proceeding  to  those  which  are  larger.  Sometimes  you 
will  find  it  best  to  introduce  tlie  sound  without  turning,  that  is, 
with  the  concavity  towards  the  patient^s  abdomen ;  at  other  times 
you  will  pass  it  more  readily  by  keeping  the  handle,  in  the  first 
instance,  towards  the  patient's  left  groin,  turning  the  instrument 
afterwards  as  it  approaches  the  stricture.  In  either  case,  if  you 
wish  to  avoid  making  a  false  passage,  take  care  that  the  point  is 
kept  sliding,  as  it  were,  against  the  upper  part  of  the  urethra. 
Press  the  instrument  firmly,  but  gently,  against  the  stricture,  in 
the  expectation  that  it  will  gradually  become  dilated,  and  allow 
the  point  to  enters  then  depress  the  handle,  and  pass  into  the 
bladder,  provided  that  you  can  do  so  readily,  and  without  the 
application  of  force;  but  not  otherwise.  Two  or  three  days 
afterwards  (and  the  interval  ought  to  be  never  less  than  this,  and 
sometimes  it  ought  to  be  greater),  introduce  the  sound  which  has 
been  passed  before,  withdraw  it,  and  introduce  another  of  a  size 
larger,  and  thus  go  on  dilating  the  stricture  until  that  part  of  the 
urethra  has  regained  its  natural  diameter,  If  in  the  course  of 
these  proceedingB  you  are  in  doubt  whether  the  sound  baa  reached 
the  bladder  or  not,  you  may  easily  determine  the  point  in  question 
by  intro  lucing  a  catheter.  You  might,  indeed,  use  the  catheter 
from  the  beginning,  but  that  the  openings  near  the  point,  and  its 
comparative  lightness,  render  the  introduction  of  it  less  e^Lsy  than 
that  of  Uie  solid  instrument. 
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This  method  of  treatment  is  applicable  to  a  large  proportion  of 
the  cases  which  you  will  meet  with  in  practice:  Ist^  to  those  of 
old  and  indurated  strictiu'es,  which  the  common  bougie  is  in- 
capable of  dilating;  2nd,  to  those  in  which,  in  consequence  of 
some  improper  management,  a  false  passage  has  been  formed, 
into  which  the  point  of  a  common  bougie  ¥rill  easily  penetrate,  but 
which  an  inflexible  instrument  may  be  made  to  avoid;  3rd,  to 
those  in  which,  from  long-continued  disease,  and  ¥dthout  any 
previous  mismanagement,  the  urethra  has  become  distorted,  and  its 
surface  irregular ;  and,  4th,  to  several  recent  cases  in  which  the 
smooth  polished  metallic  surface  gives  less  pain  to  the  urethra, 
and  is  less  likely  to  induce  spasm,  than  the  softer  but  less  smooth 
surface  of  a  common  bougie.  The  temper  of  the  urethra  varies 
as  much  as  the  temper  of  the  mind.  Where  circumstances  seem 
to  be  nearly  the  same,  you  will  find  one  method  of  treatment  to 
suit  one  case,  and  another  to  suit  another  case ;  and  it  will  often 
happen  that  you  cannot  determine  beforehand  which  method  it 
will  be  best  to  adopt. 

But  the  treatment  which  I  have  just  described  is  not  applicable 
to  the  most  difficult  class  of  cases  which  you  will  meet  with  in 
practice.  In  using  a  small  metallic  instrument,  there  is  always  a 
great  risk  that  it  may  penetrate  the  membrane  of  the  urethra,  and 
make  a  false  passage,  instead  of  entering  and  dilating  the  stricture ; 
and,  therefore,  in  a  case  in  which  a  stricture  has  been  long 
neglected,  and  is  reduced  to  a  very  narrow  diameter,  some  other 
mode  of  proceeding  is  required.  You  may  try  a  small  plaster  or 
catgut  bougie  first,  and  defer  the  use  of  the  sound  until  the 
stricture  is  so  far  dilated  as  to  justify  the  expectation  that  one  of 
a  moderate  size  may  be  passed.  If  this  cannot  be  accomplished, 
you  may  resort  to  another  method,  which  will  rarely  fail.  In 
speaking  of  the  use  of  the  silver  catheter  where  the  patient  labours 
under  a  total  retention  of  urine,  I  said,  *  Press  the  catheter  firmly 
and  gently  against  the  stricture,  keeping  in  your  mind  the  ana- 
tomical position  of  the  parts,  and  being  careful  to  give  the  point 
a   right   direction.     When  the  pressure  has  been  thus  carefully 
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continued  for  Bometime,  the  stricture  will  begin  to  rela^,  allowing 
tlie  catheter  to  enter,'  &c,  &e.  Now,  in  attempting  the  cure  of 
old  and  inveterate  casea  of  stricture,  jou  will  often  find  it  con- 
venient to  act  on  the  same  pnndple*  and  jou  will  find  this  mode 
of  treatment  to  be  very  generally  successful  where  the  others  have 
failed.  The  sound  should  be  rather  above  than  below  the  middle 
size.  Of  course  the  same  rule  in  this  case  does  not  apply  in  every 
instance,  but  that  which  I  generally  find  is  most  convenient  to 
employ  has  only  a  moderate  curvature.  It  is  made  of  silver  fixed 
in  a  flat  wooden  handle,  being  nine  inches  in  length  from  the 
handle  to  the  point ;  no  part  of  it  is  more  than  one-fifth  part  of 
an  inch  in  diameter,  and  at  the  point  the  diameter  is  reduced  to 
one-sixth  of  an  inch. 

In  using  the  sound  you  should  paas  it  carefully  as  far  as  the 
stricture,  and  then  press  the  point  firmly  and  steadily  against  it, 
taking  c^re  that  it  is  directed  in  the  line  of  the  urothra  towards 
the  bladder*  The  pressure  is  to  be  continued  for  five,  ten,  or 
fifteen  minutes,  or  even  longer,  according  to  circumstances ;  aJid 
this  process  is  to  be  repeated  once  in  two  or  three  days*  If  a 
false  passage  exists,  it  is  probably  on  the  lower  part  of  the  urethra 
towards  the  perineum ;  and  it  is  especially  in  this  situation  that, 
by  careless  management,  one  may  be  easily  made.  To  avoid  this 
mischief,  you  must  direct  the  point  of  the  sound  towards  the  upper 
part  of  the  stricture  next  the  pubes.  Tlie  pressure  should  be  as 
much  as  can  be  made  without  the  urethra  being  lacerated,  and 
without  inducing  any  considerable  degree  of  pain*  In  some 
instances  the  stricture  has  little  or  no  sensibility,  in  others  it  is 
exquisitely  tender ;  and  in  the  latter  cases  the  pressure  sliould  be 
very  trifling  at  first,  but  it  may  be  gradually  increased  as  the 
tenderness  subsides  (as  it  will  do)  under  its  influence. 

The  result  of  this  treatment  is,  that  at  each  operation  the 
anterior  part  of  the  stricture  seems  to  become  relaxed  to  a  greater 
or  less  extent;  and  at  last  the  instrument  penetrates  entirely 
through  it  and  enters  the  bladder,  Tlie  period  at  which  this 
happens,   of  course,   varies  in  different  cases.     The  permanent 
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change  of  structure  may  be  trifling,  the  stricture  being  chiefly 
spasmodic,  and  one  or  two  applications  of  the  sound  may  be 
sufficient.  There  may  be  much  gristly  induration,  occupying  a 
considerable  portion  of  the  urethra,  and  many  applications  may 
be  required.  A  patient  was  under  my  care,  in  whom  the  stricture 
was  surroimded  by  a  mass  of  hard  substance,  which  could  be 
distinctly  felt  in  the  perineum,  apparently  an  inch  or  an  inch  and 
a  half  in  length.  The  stream  of  urine  was  of  the  smallest  size, 
and  varied  so  little  that  it  was  evident  that  there  was  little  or  no 
liability  to  spasms.  For  many  years  before  I  was  consulted,  no 
instrument  had  been  made  to  enter  the  bladder ;  and  the  ordinary 
methods,  after  a  long  trial,  fsdled  in  my  hands,  as  they  had  done 
in  those  of  others.  At  last  I  succeeded  by  the  method  which  I 
have  just  described,  but  not  until  I  had  persevered  in  it  for  more 
than  a  year. 

III.  In  treating  a  stricture  of  the  urethra  with  the  gum  catheter, 
you  are  to  introduce  it,  and  allow  it  to  remain  day  and  night  in 
the  urethra  and  bladder.  If  the  patient  can  bear  it  to  be  retained 
for  a  sufficient  length  of  time,  the  stricture  will  become  dilated 
not  only  to  the  size  of  the  instrument  employed,  but  to  a  size  con- 
siderably larger.  Perhaps  you  will  be  able  to  introduce  the 
catheter  without  the  wire  or  stilet.  Do  so,  if  possible.  If  not,  you 
should  employ  one  mounted  in  the  way  which  I  have  already 
explained,  on  a  strong  unyielding  iron  stilet,  having  a  flattened 
iron  handle,  like  that  of  a  common  sound  or  staflF.  Being  so 
mounted,  it  is  more  readily  directed  into  the  bladder  than  when 
mounted  in  the  usual  vray,  on  a  piece  of  thin  flejdble  wire.  When 
the  gum  catheter  has  entered  the  bladder,  withdraw  the  stilet  and 
leave  the  catheter,  with  a  wooden  peg  in  its  orifice,  which  the 
patient  is  to  take  out  whenever  he  has  occasion  to  void  his  urine, 
it  being  at  the  same  time  secured  by  a  suitable  bandage.  After 
three  or  four  days  you  may  withdraw  the  catheter  for  twelve 
hours ;  or  if  much  suppuration  be  induced  in  the  urethra,  you 
may  withdraw  it  for  a  longer  period.  Then  introduce  another 
catheter  larger  than  the  first ;  and  thus  you  may,  in  the  course  of 
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ten  days  or  a  fortnight,  dilate  a  very  contracted  iirettira  to  it-s  full 
diameter.  This  is  a  very  certain  and  expeditious  method  of 
curing  a  stricture.  But  it  cannot  fail  to  occur  to  you  that  it  is 
not  adapted  to  the  worst  caiee  of  the  disease  in  the  first  instance. 
The  stricture  must  be  (iilat-cd  to  a  certain  extent  before  it  ciin  be 
had  recourse  to ;  but  you  may  then  by  means  of  it  often  ac-com- 
plish  as  much  in  two  or  three  weeks,  as  you  would  accompllBb  in 
three  months  by  the  occasional  introduction  of  a  bougie. 

This  method  is  especially  applicable ; — 

1st,  \Miere  time  is  of  much  value,  and  it  is  of  great  consequence 
to  the  patient  to  obtain  a  cure  as  soon  as  possible. 

2nd,  Where  a  Btricture  is  gristly  and  cartilaginous,  and  there- 
fore not  readily  dilated  by  ordinary  methods. 

3rd.  Where,  from  the  long  continuance  of  the  disease,  the 
urethra  has  become  irregular  in  shape,  or  where  a  false  passage 
has  been  made  by  previous  mismanagement.  Under  these  circum- 
stances,  if  you  can  succeed  in  introducing  a  gum  catheter,  and  let 
it  remain  for  a  few  days  in  the  bladder,  you  will  find  your  diffi- 
culties at  an  end ;  the  irregnlaritiea  will  disappear^  and  the  false 
passages  will  heaL 

4th.  There  is  still  another  class  of  cases  in  which  this  method 
of  treatmeut  is  particularly  useful,  I  allude  to  those  in  which  a 
severe  rigor  follows  each  introduction  of  the  bougie  5  this  disposition 
to  rigor  is  such,  that  it  is  sometimes  impossible  to  proceed  with  the 
treatment  in  the  ordinary  way.  Observe,  in  these  cases,  when  the 
rigor  takes  place.  It  seldom  follows  the  use  of  the  bougie  immedi- 
ately* It  almost  always  occurs  soon  after  the  patient  has  voided 
his  urine,  and  seems  to  arise,  not  as  the  immediate  effect  of  the 
operation,  but  in  consequence  of  the  urine  flowing  through  the  part 
whicli  the  bougie  has  dilated.  Now,  if  instead  of  a  bougie,  you  use 
a  gum  catheter,  and  allow  it  to  remain,  the  urine  flowing  through 
the  catheter,  the  contact  of  it  with  the  urethra  is  prevented,  and 
the  rigor  is  prevented  also.  I  may  not  be  justified  in  saying  that 
this  plan  will  invariably  succeed,  but  I  do  not  remember  that  it 
Mled  in  a  single  case  among  many  in  which  I  have  resorted  to  it. 
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IV.  It  remains  for  us  to  consider  the  treatment  of  a  stricture 
by  the  application  of  caustic.  This  mode  of  treatment  was  first 
proposed  by  Mr.  Hunter,  who  recommended  it  in  particular  cases. 
The  more  general  application  of  the  caustic  to  strictures  was 
introduced  by  Sir  Everard  Home,  with  whose  work  on  the  subject 
of  this  disease  you  ought  to  be  well  acquainted.  The  caustic 
employed  is  the  nitrate  of  silver.  Let  a  cylindrical  piece  of  it  be 
inserted  neatly  into  the  extremity  of  a  bougie.  The  round  end 
of  the  bougie  should  be  cut  off,  and  the  caustic  should  be  as  large 
as  the  bougie  will  carry ;  and  the  bougie  itself  should  be  as  large 
as  the  urethra  will  admit  without  being  forcibly  distended.  First, 
pass  a  common  bougie  down  to  the  stricture,  and  mark  with  your 
nail  on  the  bougie  the  distance  of  the  stricture  from  the  external 
orifice  of  the  urethra.  Then  measure  off  the  same  distance  on  the 
armed  bougie ;  pass  it  down  to  the  stricture,  and  keep  it  pressed 
against  it  with  a  firm  hand,  during  the  space  of  a  quarter  of  a 
minute,  and  sometimes  for  a  longer  period.  Let  this  be  repeated, 
if  necessary,  every  third  or  fourth  day ;  for  every  second  day,  as 
some  have  recommended,  is,  according  to  my  experience,  much 
too  often.  I  have  advised  that  you  should  press  it  firmly  against 
the  stricture,  as  otherwise  the  caustic  is  applied  to  the  urethra 
anterior  to  the  stricture,  and  not  to  the  stricture  itself.  The  first 
effect  of  the  caustic  is  to  cause  the  stricture  to  become  dilated  to 
a  certain  extent,  probably  by  relieving  whatever  disposition  there 
is  in  it  to  spasm.  It  is  a  strong  stimulus  applied  to  a  part  which 
is  morbidly  irritable,  and  the  morbid  irritability  becomes  exhausted. 
The  benefit  which  the  patient  derives  immediately  from  the 
application  of  the  caustic  is  sometimes  very  remarkable.  He  may 
apply  to  you,  making  water  in  a  stream  like  a  thread,  or  only  in 
drops ;  you  apply  the  caustic,  and  in  a  few  minutes  afterwards  he 
lias  a  desire  to  discharge  the  contents  of  his  bladder,  and  he  finds 
tliat  the  urine  flows  in  a  very  considerable  stream.  After  this, 
any  further  benefit  to  be  produced  by  the  caustic  must  be  the 
result  of  the  destruction  of  the  stricture  by  the  repeated  formation 
of  sloughs.     But  this  is  a  tedious  and  difficult  process,  especially 
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in  cases  of  olfi  cartilaginous  stricture.  In  fact,  there  are  very  fe~ 
such  cases  in  which  a  cure  can  be  effected  by  tlie  caustic  alone, 
however  long  you  may  persevere  in  its  use;  and,  whenever  the 
caustic  is  frequently  employed,  you  are  in  danger  of  creating  a 
false  passage  in  consequence  of  the  dissolved  caustic  flowing  to 
the  lower  part  of  the  urethra,  and  destroying  the  parts  unequally. 

The  cases  to  which  this  method  of  treatment  is  applicable  are, 
1st,  Those  of  spasmodic  stricture,  where  two  or  three  applications 
of  the  caustic  may  be  sufficient  to  relieve  all  the  urgent  symptoms, 
2nd-  iSome  cases  of  old  permanent  stricttuej  in  which  there  etill 
is  a  considerable  disposition  to  spasm.  In  these  last  eases,  a  few 
applications  of  the  caustic  will  probably  relieve  the  contraction  Mg 
far  as  it  is  spasmodic,  and  thus  enable  you  to  proceed  more 
advantageously  with  the  use  of  the  bougie  or  metallic  sound. 
3rd.  The  caustic  may  be  used  very  properly  in  some  cases  of 
stricture  which  are  endowed  with  peculiar  irritability,  in  which 
every  application  of  the  common  bougie  induces  severe  pain,  or 
brings  on  spasm,  preventing  it  from  entering  the  stricture.  Two 
or  three  applications  of  the  caustic  may  be  sufficient  to  deprive 
the  stricture  of  that  unnatural  sensibility  which  otherwise  would 
have  foiled  your  efforts  to  effect  a  cure. 

Notwithstanding  what  I  have  now  stated,  I  very  rarely  use  the 
armed  bougie  in  my  own  practice,  and  I  never  resort  to  it  in  the 
first  instance.  My  reasons  for  preferring  the  other  methods  of 
treatment  in  ordinary  cases  are  these:  1st,  Although  the  caustic 
often  relieves  spasms,  it  also  very  often  induces  it*  It  is  true  that 
in  many  instances  it  enables  a  patient  to  make  water  with  more 
facility  j  but  in  many  instances,  also,  it  brings  on  a  retention  of 
urinea  2nd,  Haemorrhage  is  a  more  frequent  consequence  of  the 
use  of  the  caustic  than  of  the  common  bougie,  and  it  sometimes 
takes  place  to  a  very  great  and  to  an  almost  dangerous  extent* 
3rd.  Where  there  is  a  disposition  to  rigors,  the  application  of  the 
caustic  is  almost  certain  to  produce  them ;  and  frequently  the 
application  of  the  caustic  induces  rigors  where  there  had  been  no 
manifest  disposition  to  them  previously.     4th»  Unless  used  with 
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Caution^  the  application  of  caustic  may  induce  inflamznatioti  of  the 
part3  situated  behind  the  stricture,  terminating  in  the  formation 
of  abscess.  I  have  known  some  cases  of  abscesses  formed  under 
these  circumstances,  which,  from  their  pecuhar  situation,  have 
proved  more  troublesome  and  more  difficult  to  manage  than  the 
original  disease.  In  one  case,  which  came  under  mj  observation 
many  years  ago,  and  in  which,  from  the  account  given  me^  I  was 
led  to  beHev©  that  a  surgeon  had  been  too  Liberal  in  his  application 
of  caustic  to  a  stricture,  a  succession  of  abscesses  took  place,  ex- 
tending iu  various  directiousj  even  to  the  nates,  and  attended  with 
great  disturbance  of  the  constitution.  The  patient  went  into  the 
country,  where,  as  I  have  been  informed,  he  ultimately  sank  under 
the  combined  effects  of  the  stricture  and  abscesses. 

These  are  the  principal  evils  which  follow  the  use  of  the  caustic : 
but  there  are  other  argumeots  against  it  in  particular  cases.  If 
the  bougie  has  been  improperly  used,  and  a  false  passage  has  been 
produced,  or  if  there  be  the  begiuuing  of  a  false  passage,  the 
dissolved  caustic  will  penetrate  into  this  false  passage,  and  aggravate 
the  mischief  instep  of  destroying  the  stricture.  In  cases  of  old 
stricture,  wliere  there  is  much  alteration  in  the  structure  of  the 
parts,  the  caustic,  as  I  have  already  oheer^^ed,  is  absolutely  inade- 
quate to  the  cure ;  and  in  many  other  ca-ses,  althoiigh  the  caustic 
may  effect  a  cure  at  last,  it  does  so  by  a  very  tedious  process ;  and 
a  cure  would  be  effected  in  a  much  shorter  space  of  time  by  the 
introduction  of  the  metallic  sound,  or  the  retention  of  the  gum 
catheter. 

There  are  still  some  other  methods  of  treating  stricture  of  the 
urethra,  but  what  I  have  to  say  concerniDg  them  may  be  comprised 
in  a  few  words,  I>r<  Amott  has  invented  what  he  calls  a  dilator, 
made  of  a  tube  of  varnished  silk,  which  is  to  he  introduced  into 
the  stricture,  and  then  dilated  by  impelling  air  into  it  with  a 
syringe*  The  contrivance  is  ingenious;  and  I  should  think  it 
very  likely  to  be  iiaeful,  where  you  wish  to  dilate  the  female 
urethra  for  the  purpose  of  extracting  a  calcuIuSi  It  may  be  useful 
also,  in  dilating  the  orifice  of  an  abscess  or  sinu£|  being  used 
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metead  of  a  sponge  tent.  Bat  It  doe^  not  appear  to  me  ttidt 
either  this,  or  a  steel  diJator,  which  I  remember  some  one  to  have 
iQTented  formerlj^  m  likely  to  render  oi  much  asdfitance  in  the 
cure  of  a  Btricture,  Sticb  a  dilator  most  be  of  a  certain  size.  It 
cannot  be  Bupposed  to  be  leae  than  a  middle-sized  bougie.  Now, 
if  you  can  manage  to  introduce  a  bougie  or  sound  of  a  middle  size 
into  a  stricture,  the  farther  dilatation  of  it  is  easy  enough,  the  cure 
may  be  said  to  be  all  but  accomplished,  and  no  other  dilator  can 
be  required  than  the  bougie  itself*  On  the  other  hand,  if  the  stricture 
be  much  contracted,  the  introduction  of  tlie  dilator  will  be  im- 
possible. It  is  stated  by  Dr,  Arnott^  that  the  method  proposed  by 
him  has  this  advantage,  that  it  enables  you  to  carry  the  process  of 
dilatation  farther  than  it  can  be  carried  by  a  bougie  or  sound,  and 
that  such  farther  dilatation  removes  the  disposition  in  the  urethra 
to  contract>,  and  thus  produces  a  permanent  cure  of  the  stricture^ 
I  am  by  no  means  sadsfied  as  to  the  correctneBS  of  the  fi^rst  of  these 
assertions ;  and  as  to  the  second,  it  is  entirely  contrary  to  my  own 
experience  of  the  effects  of  very  large  bougies*  I  have  generally 
observed,  that  the  dilatation  of  a  stricture  beyond  the  natural  size 
of  the  canal  is  followed  by  pain  and  inflammation,  and  an  aggra^ 
vation  instead  of  a  diminution  of  the  complaint. 

Mr,  Staflord  has  invented  an  ingenious  machine,  which  is 
intended  to  divide  a  stricture  by  means  of  a  cutting  instrument. 
If  any  cases  occur  in  which  this  method  may  be  useful,  they  are 
undoubtedly  very  few  in  number ;  and  great  caution  must  be  re- 
quired to  avoid  making  fake  passages^  which  might  be  followed  by 
efiFusion  of  urine  and  purulent  deposits.  There  is,  however,  a 
modification  of  this  practice  which  is  free  from  these  dangers, 
and  which  may  be  resorted  to  in  certain  cases  with  great  advantage, 
as  I  shall  explain  presently- 

It  has  been  proposed,  in  cases  of  very  old  stricture,  to  make  an 
incision  in  the  perineum,  so  as  to  eicpose  the  whole  of  the  con- 
tracted part  of  the  urethra,  and  to  divide  the  stricture  with  a  knife, 
introducing  a  gum  catheter  afterwards  through  the  urethra  into 
the  bladder,  and  allowing  the  wound  to  heal  over  it     I  have 
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petfofmed  this  operation  rayself  in  one  instance,  and  with  success ; 
and  I  have  heard  of  it  being  performed  several  times  by  others. 
In  the  greater  number  of  cases  (according  to  the  reports  which  I 
have  received)  it  has  been  performed  with  difficulty,  and  in  some 
instances  the  patient  has  been  sent  to  bed  without  it  having  been 
C!ompleted.  Even  under  the  njost  favourable  circumstances  it 
cannot  be  otherwise  than  doubtful  whether  the  stricture  be  properly 
divided,  that  is,  whether  the  incifiion  has  passed  through  the  narrow 
oanal  in  the  centre,  or  through  the  solid  substance  on  one  side  of 
it  I  suppose  that  no  surgeon  would  recommend  such  an  operation 
except  aa  a  last  resort,  where  no  instrument  could  be  made  to  pass 
through  the  stricture  by  other  means.  But  such  cases  of  impene- 
trable stricture  are  of  very  unfrequent  occurrence:  and  where 
they  do  occur,  I  am  much  mistaken  if  the  modification  of  Mr. 
Staflford's  operation j  to  which  I  have  already  alluded,  mil  not 
effect  a  much  easier  and  safer  method  of  cure*  In  the  following 
case  (the  only  one  in  which  I  have  had  recourse  to  it)  it  succeeded 
perfectly : — 

A  man,  40  years  of  age,  was  admitted  into  8L  George's  Hospital, 
in  the  year  1835^  labouring  under  a  stricture,  near  the  bulb  of  the 
urethra,  complicated  with  a  fistulous  opening  in  the  perineum*  When 
he  voided  his  urine,  a  very  small  quantity  came  away  by  the  urethra, 
the  greater  part  being  discharged  by  the  perineum.  The  disease 
had  existed  for  more  than  twenty  years,  and  the  abscess  in  which 
the  fistula  had  originated  had  followed  an  injury  received  while 
riding  on  horseback  thirteen  years  ago.  For  many  years  no  in- 
strument had  been  passed  through  the  stricture*  At  last  he 
became  a  patient  under  the  late  Mr.  Earle,  in  St,  Bartholomew's 
Hospital,  where  he  remained  under  treatment  for  five  months,  but 
with  no  more  succe^js  than  formerly. 

Finding  after  repeated  trials  that  no  instrument  could  be  made 
to  penetrate  through  the  stricture,  with  the  concurrence  of  my 
colleagues  I  performed  the  following  operation  ; — 

The  patient  having  been  placed  in  the  same  position  as  in  lithotomy, 
a  fuU-sized  plaster  bougie  was  introducedi  and  held  by  an  assistant 
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with  its  extremity  resting  against  the  stricture.  I  then  made  m" 
incision  in  the  perineum,  dilating  the  fistulous  sinus,  and  lajing 
open  the  membranous  part  of  the  urethra  as  far  forward  as  the 
fltricture,  the  exact  situation  of  which  was  marked  by  the  bougie* 
The  bougie  was  then  withdrawn,  and  an  instrument  was  intro- 
duced in  its  place,  consisting  of  a  straight  silver  tube,  closed  at  its 
extremity,  except  a  narrow  slit,  through  which  a  small  lancet 
could  be  made  to  project  by  means  of  a  simple  contrivance  which 
I  shall  explain  presently.  The  round  extremity  of  the  tube  being 
pressed  against  the  anterior  part  of  the  stricture^  I  applied  the 
fore-finger  of  the  lefb  hand,  introduced  through  the  wound  in  the 
perineum  and  urethra,  to  its  posterior  surface.  The  pressure  of 
the  instrument  being  distinctly  communicated  to  the  finger  through 
the  substance  of  the  stricture,  the  lancet  was  protruded,  and  the 
stricture  was  divided,  A  silver  catheter  was  then  easOy  introduced 
through  the  urethra  and  the  diidded  ^fitricture,  into  the  bladder, 
and  allowed  t^  remain  there.  The  iu*ine  of  course  flowed  through 
the  catheter.  At  the  end  of  two  daya  the  silver  catheter  was 
removed,  and  replaced  by  one  of  elastic  gum.  The  wound  in  the 
perineum  gradually  healed,  and  the  patient  ultimately  recovered, 
making  water  in  a  full  stream,  and  being  able  to  introduce  a  sound 
of  a  full  size  into  the  bladder,  so  as  to  prevent  a  recurrence  of  the 
contraction. 

The  instrument  used  on  this  occasion  was  a  silver  tube  ten 
inches  in  length,  exclusive  of  the  handle,  and  rather  more  than 
one  quarter  of  an  inch  in  diameter.  It  contained  a  wire  or  stilet, 
one  end  of  which  terminated  in  a  thin  blade  or  lancet,  while  the 
other  end,  having  a  button  attached  to  it,  passed  through  the 
handle  of  the  instrument  By  pressure  on  the  button,  the  lancet 
could  be  protruded  to  the  length  of  half  an  inch,  returning  to  its 
place  within  the  silver  tube,  when  the  pressure  was  withdrawn,  by 
the  action  of  a  spiral  spring.  In  using  itf  one  cutting  edge  of  the 
lancet  was  directed  towards  the  pubes,  the  other  towards  the 
perineum.  The  a^lvantages  of  dividing  the  stricture  by  this  method, 
aa  compared  with  other  methods  of  operating,  are,  1st,  that  the 
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free  opening  made  in  the  perineum  prevents  all  danger  &om 
infiltration  of  urine ;  2dly,  that  the  fore-finger  of  one  hand,  being 
applied  to  the  posterior  anrface  of  the  stricture  serves  as  a  guide 
for  the  lancetj  and  enables  yon,  with  the  exercise  of  a  little  skill 
and  caution,  to  make  an  exact  division  of  the  stricturep 

In  many  ca^es  of  stricturej  especially  where  the  disease  has 
existed  for  eaveral  years,  you  find  that,  although  a  bougie  may  be 
passed  through  the  contracted  part  of  the  urethra,  it  will  not 
enter  the  blatlder.  You  may  possibly  succeed  in  the  introduction 
of  a  metallic  sound  or  catheter  when  you  have  failed  to  introduce  a 
bougie ;  but  not  unfrequently  the  obstruction  which  has  prevented 
you  from  passing  the  bougie  will  prevent  you  from  passing  the 
metallic  instrument  also.  The  obstruction  in  these  cases  arises 
from  the  irregularity  of  the  surface  of  the  urethra,  where  it  is 
surrounded  by  the  prostate  gland,  the  immediate  causes  of  which 
I  have  already  described ;  and  aometimes  from  enlargement  of  the 
proatate  gland  itself-  If  you  use  violence,  or  employ  any  but  the 
gentlest'  treatment,  you  lacerate  the  membrane  of  the  urethra  and 
the  substance  of  the  prostate*  You  make  a  false  passage  leading 
into  the  space  between  the  bladder  and  the  rectum,  which  may 
prove  a  sourca  of  constant  trouble  and  perplexity  afterwartis*  When 
you  meet  with  the  difficulty  wbich  I  have  mentioned,  do  not  be 
over-anxious  immediately  to  overcome  it.  It  is  not  the  original 
disease,  but  the  effect  of  the  stricture.  Remove  the  cause,  and 
the  effect  will  cease,  not  indeed  at  once,  but  by  degrees.  The 
stricture  having  been  dilated,  the  urine  will  flow  in  a  full  stream^ 
and  the  pressure  of  it  on  the  parts  behind  being  removed,  they 
will  regain  their  healthy  condition  j  so  that  at  last  the  catheter,  or 
even  the  common  bougie,  will  enter  the  bladder  readily- 

I  say  that  you  are  not,  under  the  circumstances  which  I  have 
described,  to  use  violence.  But  I  cannot  too  strongly  impress  it 
on  your  minds^  that,  in  the  treatment  of  stxicture,  you  ought  not 
to  use  violence  under  any  circumstances^  Your  success  in  the  cure 
of  this  disease  will  depend  very  much  on  your  attending  to  this 
important  rule.     Whether  you  use  a  bougie,  or  a  sound,  or  a 
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catheter,  let  the  instrument  be  held  lightly,  and«  as  it  were,  loosely, 
in  your  hand ;  it  will  then,  in  some  measure,  find  its  own  way  in 
that  direction  in  which  there  is  the  least  resistance  ;  whereas,  if 
you  grasp  it  with  force,  the  point  can  pass  only  where  you  direct  it^ 
and  it  is  just  as  likely  that  it  will  take  a  wrong  course  as  a  right 
one.  A  stricture  will  invariably  resent  rough  usage :  it  will  yield 
to  patience  and  gentle  treatment. 

In  a  few  cases  of  incipient  stricture,  and  in  some  of  those  is 
which  a  stricture  is  merely  spasmodic,  after  a  bougie  has  been 
used  for  a  certain  length  of  time  the  use  of  it  may  be  dispensed 
with,  and  there  will  be  no  recurrence  of  the  disease*  But  these 
cases  are  rare  exceptions  to  the  general  rule,  which  is^  that  there 
is  danger  of  a  relapse,  and  that  a  patient,  who  is  desirous  of  con- 
tinuing well,  must  submit  to  the  occasional  use  of  the  bougie  ever 
afterwards.  I  generally  instruct  the  patient  in  the  introducdoi 
of  it  for  himself.  At  first  he  may  introduce  it  once  in  three  or 
four  days.  He  may  afterwards  use  it  at  longer  intervals,  and  lie 
must  take  some  pains  to  determine  what  those  intervals  should 
be.  One  person  will  find  it  necessary  never  to  omit  tlie  use  of  die 
bougie  for  a  longer  period  than  a  week,  and  another  will  not  hxn 
occasion  to  resort  to  it  oftener  than  once  in  a  month  or  six  weeb 

The  management  of  a  case  of  stricture  in  which  the  patient  ii 
liable  to  attacks  like  those  of  intermittent  fever,  is  often  y&j 
perplexing.  Occasionally,  every  introduction  of  a  bougie  i 
followed  by  a  rigor  which  is  not  only  distressing  to  the  patient  at 
the  time,  but  leaves  him  in  a  state  of  debility  from  which  he  mf 
not  recover  for  several  days.  And  sometimes  the  rigor,  as  I  hiw 
already  explained,  is  only  the  precursor  of  a  still  worse  train  of 
symptoms,  assuming  tlie  character  of  simple  continued  fever,  d 
rheumatic  fever,  or  even  of  mania.  It  is  impossible  to  contintf 
the  use  of  the  bougie  under  these  circumstances.  If  you  wooU 
cure  the  stricture,  you  must  prevent  the  rigors.  I  have  alreadj 
mentioned  one  way  of  attaining  this  object,  namely,  by  lesTiiiJ 
the  gum  catlieter  in  the  bladder.  You  may  also,  in  many  instaBces 
wlicre  you  expect  the  occurrence  of  a  rigor,  anticipate  the  attack 
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by  giviiig  your  patient  a  doae  of  opiiim,  either  by  the  mouth  or 
in  the  form  of  clyster,  or  a  tumbler  of  hot  brandy  and  water 
(which  IB,  perhaps,  preferable  to  the  opiate)  immediately  after  you 
have  introduced  the  bougie-  But  you  are  not  to  be  contented 
with  nieetiug  the  present  difficulty.  You  should  look  to  the 
future,  and  endeavour  to  correct  that  Btate  of  the  system  on  which 
the  disposition  to  rigors  depends.  For  example^  I  waa  sent  for 
to  see  a  gentleman  who  bad  long  suflfered  from  a  stricture  of  the 
urethra,  and  who  was  at  the  time  labouring  under  a  severe  attack 
of  retention  of  urine,  I  drew  off  his  urine  with  a  small  elastic 
gum  catheter,  which  was  passed  with  the  greatest  facility  into  the 
bladder.  In  the  course  of  two  or  three  hours  he  experienced  a 
desire  to  void  his  urine^  It  flowed  readily  in  a  stream,  but  im- 
mediately afterwards  he  was  seized  with  a  violent  rigor.  He 
remained  feverisli  for  a  day  or  two,  and  then  recovered*  After  a 
few  days  had  elapsedj  I  began  the  dilatation  of  the  stricture  with 
a  common  bougie.  The  bougie  was  introduced  without  any 
difficulty,  but  it  was  followed  by  a  rigor.  The  next  time  that  the 
bougie  was  employed,  there  was  a  third  attack  of  the  same  kind  i 
and  on  the  bougie  being  again  resorted  to^  another  rigor  followed. 
I  now  omitted  for  a  time  the  use  of  the  boogie,  and  prescribed  a 
solution  of  two  grains  of  sulphate  of  quinine  to  be  taken  every 
six  hom-s.  Under  this  treatment  the  patient's  general  health 
manifestly  improved ;  and  when,  at  the  end  of  a  week  or  ten  days, 
we  had  recourse  again  to  the  bougicj  there  was  no  recurrence  of 
the  rigors,  I  have  treated  other  cases  in  which  there  was  a  great 
liability  to  the  oeciu'rence  of  rigors  in  the  same  manner  with  a 
similar  favourable  result. 
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LECTURE    IV. 

TEEATMEST   OF   STRICTURE   OF   THE   HALE   rilETHBA — COntinv^ 
UBIiiAIlY  ABSCESSES   AKB   FISTULA- 

You  will  meet  with  no  cases  in  your  practice  of  greater  importan 
than  those  of  urinary  abscess  connect^^d  with  Btrictiire  of  the 
urethra  J  oor  are  there  any  in  which  the  diflFerent  results  obtiiijied 
from  good  ^id  bad  surgery  are  more  conspicuous  than  in  the^e. 
If  an  abscess,  with  distinct  fluctuation  of  matter,  presents  itself 
in  the  perineum,  no  one  would  hesitate  to  make^an  opening  for 
the  purpose  of  enabling  the  matter  to  escape.  But  it  will  often 
happen  that  there  are  urgent  constitutional  symptoms,  and  that 
the  patient  is  in  a  state  of  the  greatest  danger^  while  tlie  abscess 
is  still  confined  behind  the  deep-seated  fascia,  the  only  external 
manifestation  of  it  bdng  a  slight  degree  of  fulness,  and  a  deep- 
seated  hardness  of  the  perineum.  These,  however,  wiU  be  your 
sufficient  guides.  Bearing  in  mind  the  anatomical  posiUon  of  the 
parts,  introduce  a  sharp-pointed  double-edged  scalpel,  so  aB  to 
penetrate  the  fascia.  Watch  for  the  first  drop  of  matter  which 
escapes,  and  then  dilate  the  opening  which  you  have  made  down- 
irards  and  outwards,  that  is,  in  the  same  direction  as  the  incision 
in  lithotomy.  There  is  here  no  time  for  hesitation  and  delay. 
Many  lives  have  been  preserved,  under  these  circumstances,  by  the 
prompt  interference  of  the  surgeon,  which  would  have  been  lost 
otherwise*  An  urinary  abscess  cannot  be  opened  at  a  too  early 
period ;  and  the  opening  should  be  as  free  as  it  can  be  made  with 
prudence.  This  last  observation  is  especially  applicable  to  those 
cases  io  which  the  abscesa  shows  itself  near  the  lower  part  of  the 
penis  where  it  is  covered  by  the  scrotiun.  If  in  such  cases  there  be 
merely  a  small  puncture,  there  is  danger  of  some  of  the  contents 
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of  the  abscess  being  infiltrated  into  the  loose  cellular  texture  of 
the  scrotum,  producing  an  cadematous  iwelling  first,  and  a  sue- 
cesisioo  of  secondary  abscesses  in  the  scrotum  afterwards. 

I  know  that  some  surgeona  formerly  have  supposed  that  a  fistula 
connected  with  the  urethra  required  to  be  laid  open  like  a  fistula 
connected  with  the  rectum-  But  I  suppose  that  few  are  liable  to 
fall  into  such  an  error  in  the  present  day.  The  only  cases  of  this 
description  in  which  the  xiae  of  a  bistoury  or  lancet  may  be  re- 
quired, are  those  in  which  there  is  a  lodgment  of  matter  in  some 
part  of  the  penneum,  and  in  which  a  more  free  external  opening 
is  necessary  for  its  escape. 

The  treatment  of  a  fistula  in  perineo  is,  indeed,  for  the  most 
part.,  as  simple  as  possible.  It  is  kept  open  by  the  urine  flowing 
through  it;  and  as  soon  as  the  urine  finds  a  more  ready  outlet  by 
the  natural  channel,  the  sides  contract,  and  the  sinus  closes  of 
itself.  While  the  urethra  remains  contracted,  no  art  can  heal  the 
fistula ;  nor  ought  you  to  wish  to  heal  it,  if  it  were  possible  for 
you  to  do  so.  But  let  the  stricture  be  dilated,  and  in  the  great 
majority  of  cases  the  healing  of  the  fiatiila  will  be  completed,  even 
before  the  dilatation  haa  gone  go  far  as  to  restore  the  urethra  to 
its  original  diameter. 

Sometimes,  however,  the  healing  of  the  fistula  proceeds  more 
slowly;  and  this  especially  happens  where  the  opening  is  of  a 
large  ai^e,  in  consequence  of  there  having  been  some  loaa  of 
substance  from  sloughing  of  the  cellular  membrane  at  the  time  of 
the  abscess  being  formed.  Even  in  these  cases  you  will  seldom 
find  any  other  treatment  necessary  than  that  of  dilating  the 
stricture  to  the  full  diameter  of  the  urethra,  and  then  keeping  it 
dilated  by  the  daily  introduction  of  a  sound  or  catheter.  The 
opening  in  the  perineum  may  not  close  for  a  month,  nor  for  six 
months,  nor  even  for  a  year ;  but  it  will  close  at  last.  I  formerly 
have  advised  the  patient  never  to  void  his  urine  without  the  aid 
of  the  catheter;  but  I  am  now  inclined  to  believe  that  the  irrita- 
tion thus  kept  up  tends,  on  the  whole,  to  delay  rather  than  to 
expedite  the  cure.    At  other  times  I  have  kept  the  patient  in  bed 
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for  some  weeks,  with  an  elastic  gum  catheter  constantly  in  the 
urethra  and  bladder ;  but  I  cannot  say  that,  with  my  present  ex- 
perience, I  have  much  more  faith  in  this  mode  of  treatment  than 
in  that  wiiich  I  have  just  mentioned.  After  a  few  days^  the  mine 
generally  begins  to  flow  by  the  side  of  the  catheter^  which  does 
not  therefore  answer  the  purpose  for  which  it  was  introduced,  of 
preventing  its  escape  by  the  sinus.  Then  in  many  cases  the 
catheter  has  the  effect  of  a  seton,  causing  an  abundant  suppuration 
of  the  urethra ;  and  the  purulent  discharge,  finding  its  way  into 
the  sinus,  prevents  it  from  closing  as  much  as  it  would  be  pie- 
vented  by  the  contact  of  the  urine. 

In  proportion  as  I  have  acquired  greater  experience  of  these 
cases  my  confidence  has  increased  in  the  simple  mode  of  treatment 
which  I  have  just  mentioned:  namely,  the  daily  introductimi of 
a  metallic  instrument  into  the  bladder,  the  patient^  at  the  same 
time,  leading  a  quiet  and  regular  life.  If,  however^  it  shouU 
really  fail,  you  may  have  recourse  to  the  following^  method  of 
treatment  in  addition : — arm  the  blimt  end  of  a  probe  with  the 
nitrate  of  silver  (which  is  to  be  done  by  dipping  it  into  the  melted 
caustic).  Stimulate  the  bottom  of  the  sinus  once  in  four  or  five 
days  by  introducing  the  probe  thus  armed  into  it ;  at  the  flame 
time  that  you  retard  the  healing  of  the  external  orifice  by  lighth 
touching  it,  once  in  a  week  or  fortnight,  with  the  caustic  potadL 
The  reason  for  applying  the  caustic  potash  is  as  follows :— Ik 
external  opening  is  more  inclined  to  heal  than  the  opening  into 
the  urethra.  If  you  stimulate  the  whole  surface  of  the  fifltab 
with  the  nitrate  of  silver,  the  superficial  parts  may  heal  pie- 
maturely;  the  necessary  consequence  of  which  will  be  another 
abscess  and  another  discharge  of  matter.  By  applying  the  caoftii 
potash  to  the  external  opening,  you  prevent  this  £rom  ^fc^f^H^ 
while  the  nitrate  of  silver  promotes  the  contraction  and 
tion  of  the  more  deep-seated  part  of  the  fistula. 

An  abscess  or  fistula,  which  has  no  opening 
urethra,  is  to  be  treated  in  the  same  manner  as  the 
abscess  in  connection  with  the  rectum.   Watch  fin 
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when  matter  is  collected  in  it,  and  then  establisb  an  external 
opeuing  by  dividing  the  euperjacent  part§,  with  a  lancet,  so  as  to 
convert  it  into  a  fietula  of  the  ordinary  kind.  There  are  some  of 
these  ca86Bf  however,  the  treatment  of  which  reqnireB  a  more 
particular  explanation,  A  patient  may  apply  to  you  who  perhaps 
has  had  gonorrhoea  formerly,  followed  by  a  slight  obstniction  of 
the  urethra  J  complaining  at  the  same  time  of  a  discharge  from  the 
urethra,  which  he  calls  an  obatinata  gleet.  You  eKamine  the 
perineum,  and  you  find  in  it  a  small  tumour,  not  larger  than  a 
horse-bean  or  Albert.  It  w  at  some  distance  from  the  surface^ 
and  the  patient  saya  that  it  has  been  coexistent  with  the  gleet, 
and  that  it  is  sometimes  iDfiamed  and  tender.  Kow  this  little 
ttimour  indicates  the  existence  of  a  blind  fistula.  There  is  a  small 
orifice  in  the  lu^ethra,  and  a  narrow  channel  leading  from  it  into 
the  centre  of  the  tumour ;  and  every  time  that  the  urine  flows,  a 
very  minute  quantity  finds  its  way  into  this  ehannel,  escaping  from 
it  immediately  afterwards  by  regurgitation  into  the  urethra.  In 
consequence  of  the  smallness  of  the  cavity,  and  the  quantity  of 
solid  matter  deposited  on  its  outside,  the  fluctuation  of  fluid  in  it 
is  not  perceptible.  I  haTe  known  this  state  of  things  to  continue, 
producing  more  or  less  occasional  inconvenience,  for  some  years. 
The  first  thing  necessary  to  the  cure  is  to  make  an  opening  in  the 
perineum  leading  into  the  cavity  in  the  centre  of  the  tumour. 
But  this  may  not  be  very  easily  accomplished,  on  account  of  the 
smallness  of  the  cavity^  You  should  introduce  the  lancet  some- 
what obliquely,  so  as  to  divide  the  tumour  as  nearly  as  possible 
through  its  centre^  Then  introduce  so  me  lint,  so  as  to  prevent 
the  wound  from  uniting  by  the  first  intention.  After  three  or 
four  days  yon  may  remove  the  lint,  and  then  you  will  ascertain 
whether  you  have  done  what  was  required,  by  observing  whether, 
when  the  patient  voids  his  urine*  any  portion  of  it  flows  through 
the  opening  which  you  have  made.  If  this  be  the  case,  nothing 
further  is  required  than  that  the  stricture  should  be  dilated  in  the 
usual  way.  If,  howx^ver,  no  urine  flows  through  the  opening,  you 
may  proceed  thus  :■ — Introduce  s  he  end  of  which  hm  been 
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hospital  some  time  afterwards^  there  was  a  small  fistulous  orifice  in 
the  middle  of  a  hard  cicatrix,  through  which  the  greater  part  of 
the  urine  was  discharged,  while  a  common  probe  was  with  diflS- 
culty  passed  from  the  external  orifice  through  that  portion  of  the 
urethra  which  was  included  in  the  cicatrix. 

But  the  more  frequent  seat  of  the  obstruction  is  that  part  of  the 
urethra  which  is  immediately  below  the  pubes,  where  the  mucous 
membrane  is  especially  liable  to  suffer  from  a  blow,  compressing  it 
against  the  hard  surface  of  the  bone.  In  some  cases  these  obstruc- 
tions are  formed  where  there  is  no  evident  injury  of  the  int^u- 
ments  or  the  other  superficial  parts  of  the  perineum.  For  example, 
a  man,  22  years  of  age,  while  riding  a  restive  horse,  was  suddenly 
thrown  forwards,  so  that  his  perineum  received  a  severe  blow  from 
the  pummel  of  the  saddle.  The  accident  caused  at  the  time  a 
severe  pain,  attended  with  a  discharge  of  blood  from  the  urethra. 
The  bleeding  continued  during  the  night,  but  had  ceased  on  the 
following  morning.  He  then  experienced  a  smarting  pain  in 
making  water,  which  however  subsided  in  a  few  days.  During 
the  following  month  he  suffered  no  inconvenience,  but  he  now 
observed  that  his  stream  of  urine  was  diminished  in  size,  and  that 
it  was  sometimes  divided  into  two  streams.  The  diminution  of 
the  stream  continued,  with  a  good  deal  of  pain  as  the  urine  flowed. 
At  last  there  was  a  complete  retention  of  urine,  which  however 
subsided  spontaneously  in  the  course  of  a  few  hours.  Seven 
months  after  the  accident,  when  he  was  admitted  into  the  hospital, 
the  urine  flowed  in  a  stream  not  larger  than  a  small  wire.  The 
catheter  met  with  an  obstruction  behind  the  bulb  of  the  urethra, 
and  one  of  a  very  small  size  was  with  great  difficulty  introduced 
into  the  bladder,  passing  over  what  appeared  to  be  a  hard  gristly 
and  irregular  surface.  The  dilatation  of  the  contraction  was  not 
accomplished  without  a  great  deal  of  both  local  and  constitutional 
disturbance,  and  it  was  not  until  after  the  lapse  of  five  months 
that  the  patient  was  able  to  leave  the  hospital.  At  this  time  a 
catheter  of  a  middle  size  could  be  introduced  into  the  bladder,  and 
the  urine  flowed  in  a  stream,  much  smaller  than  the  natural  size, 
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armed  with  caustic  potash  (by  being  dipped  in  the  cauBtic  in  a 
melted  state)  through  the  wound  into  the  centre  of  the  tumoor, 
so  as  to  make  a  considerable  slough.  A  portion  of  the  tumour 
being  thus  destroyed,  the  probability  is  that,  when  the  slough  has 
separated,  it  will  be  found  that  the  central  cavity  is  exposed,  and 
that  you  have  accomplished  the  object  which  you  had  in  view. 

We  occasionally  meet  with  cases  in  which  there  is  a  fistulous 
opening  into  the  urethra  in  some  part  of  the  space  between  the 
scrotum  and  the  external  orifice.  \^Tiere  the  opening  is  of  asmaD 
size,  it  may  usually  be  made  to^contract  and  heal  by  touching  the 
margin  of  it  occasionally  with  the  nitric  acid  or  nitrate  of  silTer. 
Where,  however,  there  has  been  a  considerable  loss  of  substance, 
either  from  ulceration  or  sloughing,  it  is  impossible  to  close  the 
opening  without  borrowing  a  portion  of  skin  from  the  neigh- 
bouring parts.  Sir  Astley  Cooper  and  Mr.  Earle  have  published 
an  account  of  some  cases  in  which  this  operation  was  attended 
with  success.  Since  then,  the  late  M.  Dieffenbach  has  performed 
it  in  a  great  many  instances.  You  will  find  an  account  of  his 
practice  in  the  *  Dublin  Journal  of  Medical  Science,'  to  whid  I 
may  refer  you  for  further  information  on  the  subject. 

Obstructions  of  tite  Urethra  arising  from  Mechanical  Injury. 

Treatment 

The  obstructions  of  the  m-ethra  which  are  occasionally  met  wift 
as  the  result  of  mechanical  injury  necessarily  produce  nufflj 
symptoms  corresponding  to  those  which  occur  in  ordinary  case 
of  stricture.  They  differ  from  them,  however,  in  some  ess^itiil 
circumstances,  and  therefore  require  a  separate  consideration. 

These  obstructions  may  take  place  in  any  part  of  the  canal,  and 
may  be  produced  in  various  ways.  A  foolish  boy  contrived  to  dip 
his  penis  into  a  small  metallic  ring.  The  swelling  of  the  glaffl 
made  its  removal  difficult,  and,  when  this  was  at  last  accomplishedi 
it  had  caused  ulceration  of  the  skin  and  corpus  sponffioBom, 
extending  into  the  urethra.  As  the  ulcer  healed,  the  urethia 
became  contracted ;  and  when  the  patient  was  admitted  into  the 
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hospital  some  time  afterwards,  there  was  a  small  fistulous  orifice  in 
the  middle  of  a  hard  cicatrix,  through  which  the  greater  part  of 
the  urine  was  discharged,  while  a  common  probe  was  with  diflS- 
culty  passed  from  the  external  orifice  through  that  portion  of  the 
urethra  which  was  included  in  the  cicatrix. 

But  the  more  frequent  seat  of  the  obstruction  is  that  part  of  the 
urethra  which  is  immediately  below  the  pubes,  where  the  mucous 
membrane  is  especially  liable  to  suffer  from  a  blow,  compressing  it 
against  the  hard  surface  of  the  bone.  In  some  cases  these  obstruc- 
tions are  formed  where  there  is  no  evident  injury  of  the  integu- 
ments or  the  other  superficial  parts  of  the  perineum.  For  example, 
a  man,  22  years  of  age,  while  riding  a  restive  horse,  was  suddenly 
thrown  forwards,  so  that  his  perineum  received  a  severe  blow  from 
the  pummel  of  the  saddle.  The  accident  caused  at  the  time  a 
severe  pain,  attended  with  a  discharge  of  blood  from  the  urethra. 
The  bleeding  continued  during  the  night,  but  had  ceased  on  the 
following  morning.  He  then  experienced  a  smarting  pain  in 
making  water,  which  however  subsided  in  a  few  days.  During 
the  following  month  he  suffered  no  inconvenience,  but  he  now 
observed  that  his  stream  of  urine  was  diminished  in  size,  and  that 
it  was  sometimes  divided  into  two  streams.  The  diminution  of 
the  stream  continued,  with  a  good  deal  of  pain  as  the  urine  flowed. 
At  last  there  was  a  complete  retention  of  urine,  which  however 
subsided  spontaneously  in  the  course  of  a  few  hours.  Seven 
months  after  the  accident,  when  he  was  admitted  into  the  hospital, 
the  m-ine  flowed  in  a  stream  not  larger  than  a  small  wire.  The 
catheter  met  with  an  obstruction  behind  the  bulb  of  the  urethra, 
and  one  of  a  very  small  size  was  with  great  difficulty  introduced 
into  the  bladder,  passing  over  what  appeared  to  be  a  hard  gristly 
and  irregular  surface.  The  dilatation  of  the  contraction  was  not 
accomplished  without  a  great  deal  of  both  local  and  constitutional 
disturbance,  and  it  was  not  until  after  the  lapse  of  five  months 
that  the  patient  was  able  to  leave  the  hospital.  At  this  time  a 
catheter  of  a  middle  size  could  be  introduced  into  the  bladder,  and 
the  urine  flowed  in  a  stream,  much  smaller  than  the  natural  size, 
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but  auflSciently  large  to  enable  the  bladder  to  be  emptied  withattt 
diflSculty, 

In  other  caees  a  deep  wound  of  the  perineum  may  e^end  iDtn 
the  urethral  If  the  urethra  be  only  partially  divided,  I  conclude 
that  no  more  mischief  will  ensue  than  after  the  operation  of 
lithotomy ;  but  if  the  division  be  complete,  it  is  difficult  to  con- 
ceive that,  in  the  progress  of  the  cicatrisation,  a  contraction  of  thft 
urethra  ahould  not  ensue,  I  met  with  an  example  of  this  in  a 
child,  who  had  received  a  wound  of  the  perineum  Bome  time 
before,  (if  I  recollect  rightly)  from  a  broken  glass  bottle.  There 
was  a  hard  cicatrix  immediately  below  the  pubes  and  behind  the 
scrotum,  and  a  fistulous  sinus  through  which  the  mine  flowed^ 
while  scarcely  any  was  voided  by  the  natural  passage. 

But  there  are  cases  of  more  frequent  occurrence,  in  which  1 
blow  on  the  perineum  has  lacerated  the  urethra,  couttised 
part«  between  it  and  the  skin,  caused  an  effusion  of  blood  into  tht 
perineum  and  scrotum,  some  portion  of  urine  becoming  infiltrated 
into  the  cellular  membrane  afterwards;  the  result  of  the  whole 
being  the  formation  of  an  abscess,  and  the  dastructioti  of  the 
injiu-ed  parts  by  sloughing  to  a  greater  or  less  extent.  Here,  as 
the  sore  heala,  a  hard  gristly  cicatrix  is  generated,  adhering  to  the 
pubes,  with  an  orifice  in  the  perineum,  through  which  the  wholn 
or  the  greater  part  of  the  urine  is  discharged. 

The  condition  of  a  patient  under  the  circumstances  which  ha? 
been  described  is  much  worse  than  that  of  one  who  labours  under 
a  perineal  fistula  connected  with  an  ordiuary  stricture  of  the 
urethra.  The  difficulty  of  voiding  the  urine  is  more  constant;  it 
is  liable  to  be  increased,  so  as  to  become  a  complete  Tetention, 
from  attacks,  not  of  spasm^  but  of  inflammation,  attended  at  the 
time  vdth  much  pain  in  the  perineum,  and  followed  by  a  fresh 
accumidation  of  matter  beneath  the  cicatrix.  In  addition  to  all 
this,  the  treatment  of  these  eases  is  not  less  troublesome  to  the 
surgeon  than  it  is  distressing  to  the  patient^  and  for  tlie  most 
part  does  not  lead  to  the  same  satisfactory  results  as  the  treatment 
of  cases  of  ordinary  stricture. 
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In  all  cases  in  which  there  is  reasou  tyo  believe  that  the  ttretbra 
has  baen  divided  or  lacerated  in  consequence  of  an  injury  inflicted 
on  the  perineunij  it  is  the  duty  of  the  surgeon,  not  only  to  lock  at 
the  great  and  immediate  danger,  but  to  guard  against  fiitur© 
ill -consequences ;  and  much  may  be  don©  in  the  first  instance 
towards  preventing  mischief  from  which  it  would  be  very  difficult 
to  relieve  the  patient  afterwards.  If  there  be  a  penetrating 
wound,  in  which  the  urethra  la  probably  implicated,  an  elastic 
gum  catheter  should  be  introduced  with  the  least  possible  delay, 
and  allowed  to  remain  in  the  urethra  and  bladder  until  the  heal- 
ing of  the  wound  is  far  advanced,  or,  at  all  events,  until  it  has 
been  ascertained  that  the  urethra  haa  not  Buffered  i  the  catheter 
being  however  occasionally  removed  for  a  limited  time,  if  it  seems 
to  act  as  a  cause  of  irritation. 

In  eafles  of  contusion  of  the  perineum,  without  an  external 
wound,  when  an  effusion  of  blood  in  the  perineum  and  scrotum 
or  a  discharge  of  blood  from  the  urethra,  or  any  other  circum- 
stances, leiid  to  the  suspicion  that  tlie  urethra  has  been  injured, 
the  same  treatment  should  be  had  recourse  to,  Tlie  gum  catheter 
should  be  introduced  as  soon  as  possible,  and  allowed  to  remain 
for  at  least  some  days  after  the  occurrence  of  the  accident.  The 
extravasation  of  blood  does  not  in  itself  justify  the  making  an 
incision  in  the  perineum ;  and  indeed,  according  to  my  experience, 
there  can  be  no  worse  practice  than  that  of  making  an  incision  in 
a  case  of  simple  ecchymosis,  either  under  those  or  under  any 
other  circumstances.  But,  as  where  such  extravasation  exists, 
there  is  always  reason  to  apprehend  that  there  may  be  further 
nuschief,  the  progress  of  the  case  should  be  carefully  watched,  and 
on  the  first  appearance  of  any  symptoms  indicating  that  urine  has 
escaped  into  the  cellular  membrane,  or  tliat  abscess  is  fonning,  a 
staff  should  be  introduced  into  the  urethra  instead  of  the  gum 
catheter,  and  a  free  incision  should  be  made  from  the  perineum 
into  it,  the  gum  catheter  being  replaced  afterwards. 

But  it  may  be  that  these  measures  of  precaution  have  not  been 
adopted  at  the  proper  period,  that  you  are  not  consulted  until 
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after  the  lapse  of  a  considerable  time^  when  the  laceration  of  tlie 
urethra  ib  already  healed^  leaving  the  canal  contracted  in  the 
flituatioii  of  the  eicatm,  Here  yon  may  perhaps  succeed  in 
gradually  ditaUng  the  turetbray  as  where  there  is  an  ordinary 
gtrictnre.  But^  in  a  case  which  I  have  alr^y  mentioned,  I  hare 
stated  that  ^  this  was  not  accomplished  without  a  greal  deal  of 
local  and  constitutional  disturbance-/  and  so  it  has  been  in  all 
the  caaes  of  this  kind  which  have  fallen  under  my  observation. 
Nor  will  the  occurrence  of  such  difficulties  be  a  matter  of  surpriaa 
to  anyone  who  bears  in  mind  that  here  the  object  is  to  dilate,  i 
a  genuine  stricture,  but  a  cicatrix,  of  the  urethra,  and  who 
observed  how  the  cicatrix  of  an  old  sore  leg  inflames  and  eiacfcs 
when  the  subjacent  muscles  begin  to  increase  in  bulk  from  exer- 
cise^ or  how  the  endeavour  to  extend  forcibly  the  contraction  after 
an  extensive  hum,  produces  the  game  result.  It  may  be  that 
these  difficulties  are  insuperable  under  the  method  of  treatment 
by  simple  dilatation;  and  under  these  circumstances,  a  small 
staff  having  been  introduced  into  the  bladder,  the  cicatrix  of  the 
urethra  should  be  divided  by  an  incision  from  the  perineum,  a 
gum  catheter  being  introduced  afterwards  and  allowed  to  remain 
until  the  wound  is  healed  over  iL  But  even  then  much  remains 
to  be  accomplished*  The  cicatrix  has  still  a  greater  disposition 
to  contract  than  an  ordinary  stricture ;  the  bougie,  or  catheter 
must  be  had  recourse  to  almost  daily,  and  the  patient  must  be 
contented  if  he  can  persevere  in  the  use  of  instruments  of  a 
moderate  diameter,  as  the  urethra  will  invariably  resent  the  attempt 
to  keep  it  dilated  by  those  of  large  dimensionSp 

Under  the  treatment  which  has  been  just  described,  you  will 
rarely  fail  to  improve  the  condition  of  the  patient  in  those  eases 
in  which  the  injury  of  the  urethra  has  been  of  limited  extent.  But 
it  is  otherwise  with  respect  to  those  other  cases  in  which  there  has 
been  an  actual  loss  of  substance  of  some  portion  of  the  canal  from 
ulceration  or  sloughing.  Here,  either  the  patient  must  be  left  to 
the  discomfort  and  misery  of  voiding  the  whole  of  his  urine  by 
the  perineum  ^  lainder  of  his  days,  or  he  must  submit  to 
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an  operation,  to  perform  which,  in  a  satisfactory  manner,  requires 
the  utmost  exertion  of  skill  on  the  part  of  the  surgeon,  and  of 
which,  even  then,  nothing  better  can  be  said  than  that  it  is  the 
only  thing  which,  under  his  peculiar  circumstances,  aflFords  the 
patient  a  reasonable  prospect  of  relief.  The  object  of  the  operation 
is  to  make  an  artificial  communication  between  the  anterior  and 
posterior  portions  of  the  urethra  (so  as  to  supply  the  place  of  that 
part  of  the  canal  which  is  deficient)  through  which  the  urine  may 
flow,  instead  of  escaping  by  the  fistulous  opening  in  the  perineum. 

I  cannot  explain  what  I  have  to  say  on  this  subject  better  than 
by  briefly  relating  the  following  cases. 

A  young  man,  in  making  a  leap  on  horseback,  received  a  violent 
blow  on  the  perineum  from  the  pummel  of  the  saddle.  The  im- 
mediate consequence  of  the  injury  was  haemorrhage  from  the 
urethra,  and  this  was  followed  by  extravasation  of  urine,  and 
sloughing  of  the  perineum  to  a  considerable  extent.  A  catheter 
was  at  first  introduced  into  the  bladder,  but  it  was  afterwards 
removed.  The  sloughs  having  separated,  the  sore  in  the  perineum 
gradually  closed,  a  small  fistulous  opening  only  being  left  imme- 
diately behind  the  scrotum,  through  which  the  whole  of  the  urine 
was  discharged.  He  was  in  this  state  seven  months  after  the 
occurrence  of  the  accident,  when  he  arrived  in  London,  and  Mr. 
Baker  of  Bulstrode  Street  advised  him  to  have  my  opinion  on  his 
case. 

On  introducing  an  instrument  into  the  urethra,  I  found  an 
obstruction  of  the  canal  immediately  below  the  pubes.  Several 
inuifoctual  attempts  having  been  made  to  penetrate  the  obstruc- 
tion in  the  usual  manner  by  bougies  and  sounds  of  various  sizes, 
I  had  recourse  to  the  following  operation: — The  patient  having 
been  placed  in  the  same  position  as  in  lithotomy,  a  staff  was  intro- 
duced into  the  urethra,  and  held  by  Mr.  Hilles  (who,  with  Mr. 
Baker,  assisted  me  in  the  operation),  with  the  extremity  of  it 
resting  against  the  obstruction.  I  then  made  an  incision  in  the 
pel  iueum,  extending  backwards  from  the  part  in  which  the  staff" 
was  to  be  felt,  in  the  direction  towards  the  prostate  gland.     It  was 
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now  eTident  that  not  leas  than  tliree-quarters  of  an  inch  of  tbe 
urethra  was  deficient  below  the  pubes ;  the  place  of  it  being  occu- 
pied by  a  rigid  cicatrix.  This  having  been  divided  longitudinally 
by  the  point  of  the  scalpel,  I  was  enabled^  though  not  without 
some  difficulty,  to  pass  the  staff  from  the  part  at  which  the  ex- 
tremity of  it  rested,  into  the  sound  portion  of  the  urethra  towaxda 
the  bladder,  and  then  into  the  bladder  itself.  The  staff  was  then 
withdrawn,  and  an  elastic  gum  catheter  having  been  substituted 
for  it,  the  latter  was  allowed  to  remain  in  the  urethra  and  bladder. 
On  the  ninth  day  after  the  operation,  there  being  some  degree  of 
irritation  at  the  neck  of  the  bladder,  the  catheter  was  removedj 
being  reintroduced,  however,  after  two  days  more.  From  this  time 
it  was  removed  at  intervabj  which  were  sometimes  longer,  some- 
Umea  ehorter^  according  to  circumst^mces.  The  wound  in  the 
perineum  gradually  healed,  and  in  less  than  ten  weeks  from  the 
time  of  the  operation^  it  was  reduced  to  the  diameter  of  a  small 
pea.  The  patient  was  now  able  to  introduce  a  silver  catheter  of 
the  size  of  his  urethra  into  the  bladder  without  diflSculty,  and  h^ 
repeated  this  operation  so  as  to  draw  off  his  urine  three  or  four 
times  daily.  When  he  voided  his  urine  without  the  catheter,  by 
placing  the  point  of  his  finger  on  the  opening  in  the  perineum,  he 
was  enabled  to  discharge  the  whole  in  a  sufficient  stream  by  the 
urethra*  The  opening  healed  in  the  course  of  the  following  year, 
and  Mr,  Baker  informs  me  that  he  saw  the  patient  quite  well  (but 
still  continuing  the  occasional  use  of  the  catheter)  five  years  after 
the  operation ;  but  that  be  has  since  died,  his  death  having  been 
occasioned  by  some  other  disease. 

In  the  other  ease,  to  which  I  have  alluded,  the  patient  was  a 
gentleman  19  years  of  age,  who  had  repeived  an  injury  of  the 
perineum  in  leaping  over  a  gate.  Wlien  1  was  consulted,  a  year 
afterwards,  he  voided  his  urine  by  an  opening  in  the  perinemn. 
Other  methods  of  relieving  him  having  been  fairly  tried,  and 
having  failed,  I  made  an  incision  in  the  perineum,  and  there 
discovered  that  about  three-quarters  of  an  inch  of  the  urethra 
immediately  below  the  pubes   was    deficient.      To  supply   the 
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deficiency,  I  made  an  artificial  passage  connecting  the  anterior  and 
posterior  portions  of  the  urethra  together,  by  perforating'^the 
cicatrix  by  means  of  the  instrument  having  the  concealed  lancet, 
which  I  have  already  described,  leaving  an  elastic  gum  catheter 
in  the  urethra  and  bladder  afterwards.  At  the  end  of  three 
months  the  urine  flowed  in  a  full  stream  by  the  urethra,  no  more 
than  a  few  drops  escaping  by  a  small  opening  which  still  remained 
in  the  perineum.  A  common  plaster  bougie  could  be  easily  intro- 
duced by  the  urethra  into  the  bladder.  The  patient  learned  to 
perform  this  operation  for  himself,  and  I  saw  him  nearly  a  year 
afterwards,  having  the  opening  in  the  perineum  closed,  and  suffer- 
ing no  inconvenience  except  the  trouble  of  passing  the  bougie.  I 
have  not  heard  of  him  since. 


Q  o  2 
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LECTURE    V, 

ON    SOME    OTHKR    DISEASES    OF   THE   MALE    TJttlfiTHRA* 

There  are  some  other  dieeiifies  of  the  male  urethra  wbich,  in  a 
greater  or  less  degree,  obstruct  the  flow  of  urine,  but  which  are  to 
be  distinguished  from  the  disease  to  which  our  attention  has  been 
hitherto  directed. 

In  cases  of  ulcer  of  the  glana  including  the  whole  circum- 
ference of  the  orifice  of  the  urethra,  as  the  ulcer  heak,  the  orifice 
becomes  couta-acted,  so  that  when  the  healing  process  is  completed 
the  stream  of  urine  is  much  reduced  in  si^e.  But  this  is  not  alb 
The  contraction,  if  left  to  itaelf^^  goes  on  increasing,  vmtil  at  la^t 
there  is  a  complete  retention  of  urine,  and  it  is  very  probable  that 
you  are  not  called  in  imtil  this  last  stage  of  the  disease. 

The  management  of  the  case,  in  some  instances,  is  rendered 
more  complicated  by  the  circumstance  of  the  prsepuce  having 
contracted  partial  adhesions  to  the  surface  of  the  glans,  at  the 
same  time  that  there  is  a  complete  phimosis.  ^Tiere  this  com- 
plication exists,  you  must  begin  with  dividing  or  slitting  up  the 
prc-epuce*  You  then  find  the  exposed  surface  of  the  glans,  in  all 
probabihty,  presenting  the  appearance  of  an  irregular  cicatrix,  in 
which  you  may  discover,  but  probably  not  without  a  minute 
inspection,  the  contracted  orifice  of  the  urethni.  Into  this  orifice 
introduce  a  small  silver  probe,  such  as  is  made  to  be  inserted  into 
the  punctum  laehryroale  of  the  eyelid.  Having  withdrawn  tliis> 
introduce  another  probe  of  a  somewhat  larger  size ;  then  one  a 
Uttle  larger  still;  and  afterwards  insert  a  common  silver  director, 
passing  it  as  far  as  one  or  two  inches  into  the  urethra*  This  will 
enable  the  patient  to  make  water,  the  urine  flowing  along  the 
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groove  of  the  director.  Aft^r  the  bladder  is  emptied,  introduce 
the  point  of  a  straight  bistoury  along  the  groove  of  the  director, 
and  divide  the  contracted  orifice  of  the  urethra.  Let  the  patient 
retain  a  gum  catheter  in  the  urethra  and  bladder  until  the  incision 
is  nearly  healed.  He  will  then  make  water  without  the  smallest 
difficulty  or  impediment :  but  the  cicatrix  has  the  same  disposition 
to  contract  as  before ;  and,  in  order  to  prevent  the  contraction 
again  taking  place^  a  bougie  about  two  inches  long  should  be 
introduced  into  the  urethra  every  morning,  and  allowed  to  remain 
there  for  five  or  ten  minutes. 

The  urethra  is,  as  you  well  know,  surrounded  by  mucous  follicles, 
which  secrete  a  mucus  by  which  the  canal  is  lubricated.  In  some 
cases,  one  of  these  follicles  becomes  converted  into  a  small  in- 
durated tumour,  varying,  in  diflFerent  cases,  from  the  size  of  a 
hemp-seed  to  that  of  a  horse-bean*  Such  a  tumour  is  to  be  felt, 
imbedded,  as  it  were,  in  the  corpus  spongiosum.  The  usual 
situation  of  it  is  about  two  or  three  inches  from  the  external 
orifice,  but  it  is  sometimes  perceptible  close  to  the  firsenum,  and 
at  other  times  within  the  scrotum.  The  disease  undoubtedly 
originates  in  inflammation;  but,  being  once  established,  the 
tumour  may  remain  unaltered  after  all  symptoms  of  active  inflam- 
mation have  subsided.  If  it  be  very  small,  it  gives  the  patient 
little  or  no  inconvenience ;  but  otherwise,  it  torments  him  by  pro- 
ducing chordee,  and  by  keeping  up  a  constant  gleety  discharge 
from  the  urethra.  In  many  cases,  in  which  what  is  called  a  gleet 
continues  unabated  for  a  great  length  of  time,  this  depends  on  the 
irritation  kept  up  in  the  way  which  I  have  just  described.  For 
the  most  part,  it  is  better  to  allow  the  disease  to  take  its  own 
course.  The  tumour  may  disappear  in  the  course  of  a  few  weeks 
or  months.  If  it  should  not  do  so,  you  may  then  endeavour  to 
reduce  it  by  the  external  application  of  the  unguentum  hy drargyri 
with  camphor ;  or  by  keeping  the  patient  in  bed,  with  a  gum 
catlieter  in  the  urethra  and  bladder.  This  plan  may  be  pursued 
for  a  few  days  each  time,  and  repeated  at  intervals  until  the 
tumour  is  nearly  dispersed.    The  gum  catheter  should  be  of  small 
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size :  a  large  one  will  produce  an  effect  exactly  contrary  i  o  wliut 
you  wisli,  irritating  the  gland^  and  exciting  a  fresh  attack  of  in- 
flammation in  it.  I  have  kiio\\Ti  the  attempt  made  to  destroy  one 
of  these  enlarged  follicles  by  means  of  the  Ijongie  armed  with  tht? 
nitrate  of  silver ;  but  in  the  case  to  which  I  allude  the  treatment 
seemed  to  be  injurious  ratlier  than  beneficial.  It  has  often 
occurred  to  me  that  tlie  tumour,  when  not  of  a  very  large  size^  and 
not  very  closely  att^tched  to  the  surrounding  parts,  miglit  be 
dissected  out  without  injury  to  the  corpus  spongiosum  or  urethra; 
but  I  have  never  yet  performed  such  an  operation.  In  some 
instances  suppuration  takes  place  in  one  of  these  tumours,  and  an 
abscess  bursts  externally.  The  healing  of  the  abscess  is  generally 
slow ;  and  after  it  has  healed,  an  indiiration  remains,  which,  how* 
ever^  gradually  disappears.  In  other  cases  it  hursts  internallyj 
and  the  cavity  of  it  is  liable  to  become  distended  by  a  portion  of 
the  urine  fijiding  its  way  into  it*  Under  these  circumstances  you 
may  direct  the  patient  to  place  his  finger  on  the  part  when  he 
makes  wator^  so  as  to  make  a  moderate  pressure  on  it  Thus  the 
urine  will  be  prevented  entering  the  abscess,  which  will  at  hist, 
in  all  probability,  heah  If,  however,  it  should  not  he^l,  you  ^^J 
introduce  a  director  into  the  urethra,  and  then  make  an  incision 
in  it  so  as  to  establish  a  free  external  opening,  leading  to  the 
centre  of  the  abscess,  dressing  the  parts  afterwards  with  some 
stimulating  ointment,  and  applying  occasionally  the  nitrate  of 
silver, 

I  have  seen  one  case,  in  which  one  of  these  enlarged  glands 
produced  a  complete  obstruction  of  the  urethra,  and  a  retentlofi 
of  urine.  The  urethra  became  ulcerated  behind  the  ob^ruction ; 
the  ulceration  extended  to  the  external  parts,  and  the  urine  beca^me 
extra vasated  into  the  cellular  membrane  of  the  scrotum  and  penis. 
The  patient  was  admitted  into  the  hospital  with  extensive  morti- 
fication of  the  scrotum  and  perineum,  and  died.  The  examination 
of  tlie  body  after  death  enabled  me  to  ascertain  the  nature  of  the 
disease. 
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Diseases  of  the  Female  Urethra. 

Passing  over  those  aflfections  of  the  male  urethra  which  are 
connected  with  syphilis,  and  gonorrhoea,  I  shall  draw  your  attention 
to  the  diseases  of  the  female  urethra.  These  are  few  and  simple, 
and,  as  I  have  already  had  occasion  to  observe,  all  that  is  to  be 
said  respecting  them  may  be  comprised  in  a  very  few  words. 

Stricture  of  the  female  urethra  is  very  rare ;  nor  have  I  ever 
seen  it  except  at,  or  immediately  within,  the  external  meatus. 
We  have  a  preparation  which  affords  an  example  of  stricture  in 
this  situation.  It  was  taken  from  the  body  of  a  woman  who  died 
under  the  following  circumstances: — She  was  admitted  into  the 
hospital  labouring  under  a  v^ry  great  difl&culty  of  making  water. 
The  urine  was  voided  almost  in  drops,  with  much  effort  and 
straining.  On  examination,  I  found  the  external  orifice  of  the 
urethra  so  much  contracted  that  it  would  scarcely  admit  a  small 
probe.  It  Was,  however,  dilated  by  means  of  bougies,  and  the 
patient  voided  her  urine  in  a  moderate  stream.  Some  time  after- 
wards she  was*  seized  with  an  attack  of  fever,  which  proved  to  be 
dependent  on  inflammation  of  the  peritonaeum  covering  the  Uver, 
unconnected  with  the  disease  of  the  urethra,  and  of  this  she  died. 
You  will  observe  in  the  preparation  that  the  stricture  is  quite  at 
the  extremity  of  the  urethra,  occupying  about  half  an  inch  of  the 
canal. 

Sir  Charles  Clarke  has  described  another  disease  of  the  female 
urethra,  of  which  many  examples  have  come  under  my  own 
observation.  It  consists  of  a  tumour,  or  excrescence,  having  its 
origin  from  the  urethra  immediately  within  the  external  meatus. 
The  tumour  projects  externally;  is  of  a  soft  texture;  of  a  bright 
scarlet  colour ;  possessed  of  exquisite  sensibility ;  and  it  varies  in 
size  from  that  of  a  large  pin's  head  to  the  size  of  a  horse-bean. 

Where  this  excrescence  is  of  a  small  size,  it  may  be  at  once 
destroyed  by  the  application  of  the  concentrated  nitric  acid,  or  the 
caustic  potash.  For  the  purpose  of  protecting  the  sound  part  of 
the  urethra  from  the  action  of  the  caustic,  I  have  oon^ 
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instrument  which  I  now  show  you.  It  is  a  silver  tube  of  the 
same  diameter  as  the  urethra,  having  a  handle  projecting  at  a 
right  angle  at  one  end,  closed  and  rounded  at  the  other  end,  and 
open  in  one  part  of  its  circumference.  It  is  to  be  introduced  into 
the  urethra,  so  that  the  morbid  growth  may  project  into  the  open 
side  of  the  tube.  The  nitric  acid  may  be  applied  by  means  of  a 
probe  armed  with  lint ;  the  caustic  potash,  of  course,  is  applied  in 
a  solid  form.  If  you  use  the  former,  you  should  have  at  hand  a 
solution  of  the  carbonate  of  potash,  to  be  applied  in  case  of  the 
caustic  flowing  over  the  external  parts :  if  you  use  the  latter,  the 
external  parts  may  be  protected  by  the  application  of  vinegar. 
Sometimes  a  single  application  of  the  caustic  will  be  sufficient;  at 
other  times,  the  application  must  be  repeated  twice  or  three  times, 
or  even  oftener.  WTiere  the  excrescence  is  of  a  large  size,  it  may 
be  removed  by  means  of  a  pair  of  probe-pointed  scissors  in  the 
first  instance,  the  caustic  being  applied  afterwards. 

Irritable  Bladder, 

In  the  greater  number  of  cases  of  disease  of  the  bladder,  the 
most  marked  symptom  under  which  the  patient  labours  is  a  too 
friHiuent  inclination  to  void  the  urine.  The  bladder  is  irritable ; 
niiil  those  who  have  not  combined  with  the  observation  of 
i»yuii)toms  the  study  of  morbid  anatomy,  are  apt  to  confound  with 
vi\o]\  other  diseases  which  are  essentially  diflferent,  under  the 
^^iMMMJil  appellation  of  irritable  bladder.  In  the  observations 
wlnoli  I  am  about  to  make,  however,  I  shall  apply  the  term 
irrilnblo  bladder  to  those  cases  only  in  which  the  irritability  is 
uo(.  the  consequence  either  of  inflammation  or  of  organic  disease. 

If  healthy  \u*ine  escapes  from  the  bladder,  and  comes  in  contact 
Nvitb  other  textures,  the  peritonaeum,  for  example,  or  the  cellular 
»uoiubraue,  it  acts  on  these  parts  as  a  violent  stimulus,  inducing 
UiUuinniation,  gangrene,  and  death :  while  to  the  bladder  it  is  no 
*'Mumlu8  at  all;  thi>  patient  suSering  no  more  inconvenience  from 
\\  \\\'S\\  lu>  wouKl  have  suffered  if  the  bladder  had  been  distended 
WSH^s    \^^s'  ftuuio    (luautity  of    water.     If,    however,  there  be  any 


lEBITABLE   BLADDER.  457 

derangement  of  the  functions  of  the  general  system,  or  of  the 
kidneys,  in  consequence  of  which  the  chemical  qualities  of  the 
urine  are  altered,  it  then  becomes  a  stimulus  to  the  bladder  itself ; 
and  the  patient,  imder  these  circimistances,  suffers  inconvenience, 
and  feels  the  desire  to  expel  the  contents  of  the  bladder,  when 
there  is  only  a  small  quantity  of  urine  collected  in  it.  In  some 
of  these  cases  the  urine  contains  an  unusual  quantity  of  lithate  of 
ammonia,  which  is  deposited,  on  cooling,  mixed  with  other 
matter,  in  the  form  of  a  red  or  yellow  uncrystallised  sediment ; 
or  it  may  contain  the  pure  lithic  acid,  showing  itself  in  the  form 
of  a  red  sand.  In  other  cases,  the  urine  is  of  a  turbid  appearance, 
depositing  white  crystals  of  the  triple  phosphate  of  ammonia  and 
magnesia,  and  probably  alkaline.  It  is  right  that  I  should  notice 
these  cases  at  present,  though  it  be  only  in  a  brief  manner.  For 
further  information  respecting  them,  and  the  treatment  which 
they  require,  I  must  refer  you  to  some  of  my  subsequent  Lectures 
relating  to  calculus  affections. 

Irritability  of  the  bladder  is  occasionally  a  symptom  of  disease 
in,  or  of  disease  affecting,  the  nervous  system.  An  elderly  man, 
for  example,  complains  of  frequent  attack  of  giddiness.  Sometimes, 
in  walking,  his  head  turns  round,  so  that  he  is  in  danger  of  falling ; 
and  this  symptom,  probably,  arises  from  an  altered  structm-e  of 
the  arteries  of  the  brain,  causing  an  imperfect  state  of  the  cerebral 
circulation.  This  state  of  things  is  sometimes  attended  with  an 
irritable  condition  of  the  bladder ;  and,  although  the  urine  is  of  a 
healthy  quality,  and  the  bladder  itself  is  free  from  disease,  the 
patient  is  tormented  by  a  constant  micturition,  voiding  his  urine 
without  pain,  but  at  short  intervals,  and  in  small  quantity  at  a 
time.  You  can  do  little  for  the  patient's  relief  in  such  a  case  as 
this ;  but  it  is  important  that  you  should  understand  its  real  nature, 
60  that,  if  you  cannot  effect  a  cure,  you  may  avoid  tormenting  him 
with  useless  remedies. 

Irritability  of  the  bladder  is  at  other  times  the  result  of  mere 
nervousness ;  of  the  same  state  of  the  nervous  system,  as,  in  some 
other  iudividuals,  occasions  a  constant  winking  of  the  eyes,  or 
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twitches  of  the  muscles  of  other  parts.  The  frequent  e^ukioii 
of  the  urine,  heing  once  begun,  is  kept  up  by  habit ;  the  bhidder 
becomes  less  capacious  than  it  ought  to  he ;  and  it  is  not  until 
after  a  lapse  of  time,  nor  without  some  effort  on  the  part  of  the 
patient,  that  It  \b  restored  to  its  natural  condition.  Respecting 
such  casesj  Dr.  Prout  observes  that  '  the  functions  of  the  kidney 
almost  always  participate  in  the  irritation;  and  that,  on  inqtiir^^ 
the  urine  is  found  to  be  not  only  increased  in  quantity,  but 
deranged  in  its  properties;  that  is,  the  secretion  has  a  specific 
gravity  below  the  healthy  standard,  often  approaches  to  neutrality, 
and  deposits  tlie  phosphates  on  exposure  to  heat,  and  is  sometimes 
even  slightly  serous,* 

There  are  others,  who  have  a  tendency  to  diabetes,  and  who, 
overlooking  the  too  abundant  secretion  of  uriue,  and  observing 
only  the  too  frequent  inclination  to  expel  it,  consult  you  under 
the  impression  that  they  labour  under  a  disease  of  the  bladder, 
while  the  actual  disease  is  in  the  kidneys,  or  rather  in  the  |:jeneral 
system.  Now,  this  may  appear  too  obvious  a  cir  cum  stance  to  be 
worthy  of  being  mentioned  ;  but  I  have  known  it  to  be  a  source 
of  error;  and  I  am  andous  that,  when  you  meet  with  such  cases, 
you  should  not  he  perplexed  in  farming  your  diagnosis. 

Paralysis  of  the  Bladder, 

Injuries  and  diseases  of  the  brain  and  spinal  marrow,  which 
render  the  limbs  paralyticj  may  render  the  bladder  paralytic  also. 
The  bladder  is  not  unfrequently  affected  in  the  same  manner  in 
cases  of  typhus  fever,  or  where  there  is  a  great  general  excitement 
in  consequence  of  a  compound  fracture^  or  other  severe  local 
injury,  especially  of  the  lower  extremities. 

Retention  of  urine  from  paralysis  of  the  bladder  is  atteudt*d 
with  symptoms  which  are,  in  many  respects,  different  from  those 
which  occur  where  the  retention  arises  from  mechanical  obstruction* 
The  same  diminution  of  nervous  iufluence,  which  renders  the 
bladder  incapable  of  expelling  the  urine,  renders  it  also  insen- 
sible to  its  Btimulus.     Hence  it  is,  that  the  accumulation  of  the 
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urine  in  the  bladder  is  productive  of  no  actual  suffering,  and  of 
comparatively  little  inconvenience.  When  a  great  degree  of  dis- 
tention has  taken  place,  the  contents  of  the  bladder  begin  to  escape 
involuntarily ;  and  this  involuntary  flow  of  urine  continues,  so  as 
to  prevent  further  accumulation,  but  not  so  a^  to  empty  the 
bladder.  Being  made  acquainted  with  the  circumstances  which  I 
have  just  mentioned,  you  will  understand  how  it  is  that  this  kind 
of  retention  of  urine  is  not  unfrequently  overlooked,  especially  in 
the  cases  of  corpulent  individuals,  in  whom  the  bladder  may  be 
distended  to  a  considerable  size  before  it  can  be  distinguished  by 
the  hand  above  the  pubes. 

In  some  instances,  although  the  bladder  has  lost  its  contractile 
power,  the  patient  is  able,  nevertheless,  to  get  rid  of  a  portion  of  its 
contents,  in  a  stream,  by  his  own  natural  efforts.  This  is  accom- 
plished by  means  of  the  action  of  the  abdominal  muscles,  but  not 
until  the  bladder  has  become  enormously  distended.  Here  the 
urine  is  expelled  at  short  intervals,  slowly,  and  in  small  quantity 
at  a  time.  The  patient  believes  the  bladder  to  be  empty,  as  he 
probably  voids  as  many  ounces  of  urine  as  are  usually  voided  in 
twenty-four  hours ;  and  he  is  surprised  to  6nd,  on  the  introduction 
of  the  catheter,  that  it  draws  off  two  or  three  pints,  or  even  a 
larger  quantity.  Where  this  state  of  things  has  existed  for  a 
considerable  time,  if  the  patient  dies,  and  you  have  the  opportunity 
of  instituting  a  post-mortem  examination,  you  find  the  bladder 
very  much  dilated,  the  mucous  membrane  of  a  pale  colour,  and 
the  muscular  tunic  much  attenuated. 

Wliere  the  bladder  is  affected  with  paralysis,  the  patient  is  to  be 
relieved  by  means  of  the  catheter :  and  this  is  easily  accomplished ; 
there  being  no  mechanical  impediment  to  the  introduction  of  the 
instrument.  The  operation  must  be  repeat^  at  stated  intervals, 
at  the  same  time  that  you  attempt,  by  suitable  remedies,  to  remove 
the  cause  of  the  paralysis,  whatever  it  may  be. 

But  it  may  be  reasonable  to  inquire  what  will  happen  if  the 
catheter  be  not  employed.  I  have  known  such  a  retention  of 
urine  to  exist,  some  urine  escaping,  but  the  bladder  remaining 
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distended,  without  the  real  nature  of  the  cause  having  been 
understood,  for  a  great  length  of  time  ;  that  is,  for  many  months, 
or  even  for  one  or  two  years.  The  same  overloaded  state  of  the 
bladder  is  a  still  more  frequent  consequence  of  the  chronic 
enlargement  of  the  prostate  gland,  to  which  elderly  persons 
are  liable,  as  I  shall  explain  to  you  hereafter.  From  whichever 
of  these  causes  it  arises,  it  produces  the  same  effects.  The 
kidneys  become  diseased ;  they  secrete  at  first  albuminous,  and 
afterwards  purulent  urine;  and  other  changes  are  produced  in 
these  organs  which  I  need  not  describe  at  present,  as  they  will  be 
fully  explained  hereafter. 

Paralysis  of  the  bladder  is  usually  the  result  of  some  disease  or 
injury,  which  affects  other  muscles  as  well  as  that  of  the  bladder. 
Occasionally,  however,  it  occurs  without  this  complication;  the 
bladder,  and  (as  fieur  as  we  can  see)  the  bladder  only,  being 
deprived  of  its  power  of  action.  A  gentleman,  a  lawyer  by  pro- 
fession, of  sedentary  habits,  and  of  what  is  commonly  called  a 
nervous  temperament,  observed  that  he  had  not  the  usual  desire 
to  void  his  urine,  and  that  when  he  did  void  it,  it  was  in  a  very 
slow  stream,  and  in  small  quantity.  On  the  following  day  he 
voided  none  at  all,  but  he  had,  at  the  same  time,  no  inclination  to 
void  it,  and,  therefore,  did  not  suffer.  Auotber  day  arrived,  and, 
being  still  in  the  same  condition,  he  thought  it  prudent  to  consult 
a  surgeon ;  not  because  he  experienced  either  pain  or  inconvenience, 
but  because  he  knew,  as  he  expressed  it,  that  all  could  not  be 
right  The  surgeon  introduced  a  catheter,  which  entered  the 
bladder  vrithout  the  smallest  diflSculty,  and  drew  off  a  large  wash- 
hand  basinful  of  urine.  The  urine  soon  became  again  collected  in 
the  bladder,  and  the  catheter  was  again  had  recourse  to.  The 
operation  was  repeated  night  and  morning  for  a  few  days,  at  the 
end  of  which  time  the  patient  regained  the  power  of  making 
water,  and  was  soon  able  to  evacuate  the  contents  of  his  bladder 
as  usual.  Some  time  afterwards  he  had  another  similar  attack, 
from  which  he  recovered  more  slowly  than  from  the  former  one. 

The  paralytic  affection  of  the  bladder,  which  occurs  in  hysterical 
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females,  is  of  a  peculiar  kind,  and  deserves  a  separate  consideration. 
It  appears  to  me  that  the  symptoms  are  to  be  traced  to  a  still 
higher  source  than  in  ordinary  cases  of  paralysis ;  that,  in  the  first 
instance,  it  is  not  that  the  nerves  are  rendered  incapable  of  con- 
veying the  stimulus  of  volition,  but  that  the  eflfort  of  volition  is 
itself  wanting ;  and  this  corresponds  with  what  is  observed  in  cases 
of  loss  of  voice,  and  in  many  other  diseases  connected  with 
hysteria.  As  the  distention  of  the  bladder  increases,  the  patient 
begins  to  be  uneasy,  and  at  last  suffers  actual  pain  ;  and  as  soon 
as  this  happens,  the  volition  is  exercised  as  usual,  and  the  bladder 
begins  to  expel  its  contents. 

Thus,  if  the  bladder  be  not  relieved  artificially,  by  the  intro- 
duction of  the  catheter,  the  hysterical  retention  of  urine  is  usually 
of  short  duration.  If,  however,  the  catheter  be  had  recourse  to, 
the  natural  cure  is  prevented,  and  the  existence  of  the  disease  may 
be  prolonged  for  an  indefinite  period  of  time—  for  weeks  or  even 
for  months.  The  general  rule  to  be  observed  in  the  treatment  of 
these  cases  is  to  interfere  but  little.  You  may  administer  an  active 
aperient,  or  an  assafoetida  enema,  or  you  may  give  assafoetida  by 
the  mouth,  but  you  should  avoid  using  the  catheter.  This  general 
rule,  however,  is  not  without  its  exceptions.  In  a  few  of  these 
cases,  where  the  bladder  has  been  very  much  distended,  the  con- 
sequence of  this  over-distention  is,  that  it  loses  its  power  of 
contraction,  and,  even  though  the  patient  endeavours  to  make 
water,  no  urine  flows.  Under  these  circumstances  it  is  evident 
that  artificial  relief  is  necessary ;  and  if  it  be  not  afforded,  some- 
thing worse  than  a  mere  inconvenience  may  be  the  result.  A 
young  woman  was  admitted  into  St.  George's  Hospital,  in  Novem- 
ber 1814,  labouring  under  a  train  of  symptoms  which  I  believe  to 
have  been  connected  with  the  same  condition  of  the  nervous  system 
as  that  which  produces  the  phenomena  of  hysteria.  I  should  be 
waudering  from  my  subject,  if  I  were  to  relate  to  you  all  the 
circumstances  of  this  interesting  and  important  case.  It  is 
suflScient  for  our  present  purpose  that  you  should  be  informed  that 
one  of  the  symptoms  was  a  retention  of  urine,  which  had  been 
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long  neglected,  and  wbich  existed  to  such  an  exicDt^  that  forty 
ounces  of  uriiie  were  di^awn  off  by  the  catheter;  and  that  the 
patient  ultimately  diiad.  In  my  notes  I  find  the  following  account 
of  the  appeai-ances  wbieh  the  bladder  presented  in  the  post-mortem 
examination  :  — '  It  was  of  a  very  large  size,  as  if  it  had  been  for  a 
long  time  imusu&Uy  dilated,  It  was  throughout  of  a  dark  colour, 
almost  black-  There  were  only  some  alight  vestiges  of  its  naturd 
structure  left  ;  the  muscular  fibres  being  very  much  wasted,  and  the 
internal  niembrane  presenting  the  appearance  of  a  very  thin  film, 
which  was  readily  separated  from  the  parts  below*  The  dark 
colour  of  the  bladder  did  not  seem  to  arise  from  mortification, 
aince  there  was  neither  fcetor,  nor  any  other  mark  of  putrefaction/ 
The  state  of  the  bladder  wasj  indeed,  very  peculiar;  not  re- 
sembling anything  which  has  fallen  under  my  observation  either 
before  or  since. 


Infiammaiion  of  the  Bladder, 

You  will  find  in  practice  that  acute  inflammation  of  the  bladder 
is  of  much  less  common  occurrence  than  you  would  suppose  it  to 
he,  from  what  is  said  on  the  subject  by  nosological  writers.  Cases 
of  retention  of  urine,  and  cases  of  inflammation  of  the  prostate 
gland,  are  not  unfrequently  mistaken  for  it  by  persons  who  are  not 
very  converBant  with  the  diseases  of  the  urinary  organs. 

Acute  inilammation  of  the  bladder  doesj  however,  occur  some- 
times- You  have  especially  the  opportunity  of  seeing  it  in  cases 
of  gonorrhoea,  ^Tiere  there  is  a  sudden  suppression  of  the  dis- 
charge from  the  urethra,  the  metasfasis  takes  place>  sometimes  to 
the  testicle,  sometimes  to  the  prostate  gland  i  at  other  times,  but 
less  frequently,  to  the  mucous  membrane  of  the  bladder.  The 
patient  has  a  frequent  desire  to  void  his  urinei  with  a  sensation  as 
if  there  were  urine  in  the  bladder,  when  there  is  really  no  urine 
in  it ;  and  he  strains  to  make  water  with  the  bladder  empty.  There 
is  pain  referred  to  the  region  of  the  pubes  and  perineum.  The 
urine  deposits  a  sediment,  which  is  of  a  different  character  in 
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different  cases,  as  I  shall  esplain  hereafter.  The  pulse  is  frequeut, 
the  tongue  furred,  and  there  m  a  goo  J  deal  of  constitiitional  ex- 
citement. These  gymptoms  may  continue  for  several  days ;  and 
in  cases  of  gonorrhoea  they  do  not  usually  subside  until  the  purulent 
diacliarge  from  the  urethra  is  restored. 

The  disease  is  to  be  combated  by  taking  blood  from  the  arm,  or 
from  the  loins  by  cupping,  or  from  the  lower  part  of  the  abdomen 
by  leeches.  The  patient  shoidd  be  confined  to  bed  and  the  hori- 
zontal posture-  His  bowels  should  he  kept  open  by  occasional 
doses  of  castor  oil.  Opium  may  be  admimstertd  with  advantage, 
especially  in  the  form  of  clysters.  Sometimes  the  urine  retains 
its  acid  quality,  turning  the  blue  litmus  paper  red ;  and  the  sedi- 
ment,  which  it  deposits,  is  of  a  yellowish  colour,  having  no  adhe- 
sive quality,  and  apparently  purulent ;  and  in  these  cases,  if  I 
am  not  much  mistaken,  the  patient  will  derive  benefit  from  the 
use  of  mercury,— two  grains  of  calomelj  and  half  a  grain  of  opium, 
being  administered  twice  or  three  times  daily.  In  other  cases,  the 
urine  is  alkaUne,  turning  the  reddened  litmus  paper  blue,  and 
depositing  a  small  quantity  of  adhesive  mucus  of  a  brownish 
colour ;  and,  under  these  circumatanceSj  I  have  known  much  good 
to  arise  from  the  use  of  the  vinum  colchici,  fifteen  or  twenty 
minims  being  given  three  times  daily,  for  three  or  four  successive 
days. 

Chronic  inflammation  of  the  bladder  occurs  very  frequently  as 
a  secondary  disease,  depending  on  long-continued  stricture  of  the 
urethra,  disease  of  the  prostate  gland  or  kidneys,  or  stone  in  the 
bladder.  Women  are  also  liable  to  it,  in  whom  there  exists  an 
ulcerated  communication  between  the  bladder  and  vagina.  As  a 
primary  affection^  it  is  comparatively  rare-  However^  it  occurs  m 
such  sometimes ;  and  I  have  seen  a  few  patients  in  whom  it  had 
existed  for  a  considerable  length  of  time,  and  could  not  he  traced 
to  any  other  disease. 

I  shall  describe  to  you,  first,  the  appearance  which  the  diseased 
parts  exhibit  on  dissection;  secondly,  the  symptoms  which  the 
disease  produces ;  and,  lastly,  the  treatment  which  it  requires. 
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The  mucouB  membrane  is  of  a  dark  red  colour,  in  eonsequence 
of  iti  numerous  vessels  ramifyiag  on  ite  surface,  injected  with 
their  own  blood.  As  the  disease  proceeds,  the  discolouration 
becomes  great-er,  until,  at  last,  the  mucous  membrane  appears 
almost  black  from  the  turgid  state  of  the  vessels;  at  the  same 
time  that  it  is  somewhat  thickened  and  pulpy  to  the  touch*  The 
inflammation  extends  up  the  membrane  of  the  ureters ;  which^  in 
their  turn,  assume  much  the  same  appearance  with  the  bladder 
itself.  The  pelvis  of  each  kidney,  and  the  processes  of  the  pelviF, 
or  infundibula,  become  inflamed  also :  and  these,  as  well  as  the 
ureters,  are  generally  dilated,  so  as  to  be  more  capacious  than  na- 
tural, ThiB  dilatation  is  greatest  where  there  has  been  a  long- 
continued  difficulty  in  expelling  the  urine  from  the  bladder ;  but 
it  exists  in  other  cases  also,  though  in  a  less  degree.  In  the  ad- 
vanced stage  of  the  disease  the  inflammation  is  found  to  have 
extended  to  the  glandular  structure  of  the  kidneys;  and  these 
organs  become  not  only  more  vascular  than  natiu-al,  but  enlarged 
in  size,  and  of  a  soft  consistence,  even  approaching  in  appearance 
to  that  of  a  medullary  tumour.  Collections  of  muco-purulent 
fluid,  tinged  brown  with  gnimous  blood,  and  offensive  to  the 
smell,  are  sometimes  found  in  the  dilated  infundibula;  at  other 
times  there  are  distinct  abscesses  in  the  glandidar  structure-  In 
cases  where  the  disfease  is  still  farther  advanced  before  the  patient 
dies,  we  find  that  the  inflammation  has  extended  to  the  muscular 
tunic  of  the  bladder,  and  to  the  loose  cellular  membrane  by 
which  the  bladder  is  surrounded.  Then  coagulated  albumen  ia 
deposited  in  the  cellular  texture ;  not  unfreqnently  small  putrid 
abscesses  are  formed  in  it ;  and  sometimes  it  is  found  after  death 
in  a  state  of  slough,  or  approaching  to  it.  Occasionally,  but 
rarely,  ulceration  takes  place  on  the  inner  surface  of  the  bladder, 
and  sometimes  to  a  very  great  extent.  A  patient,  about  50  years 
of  age,  died  in  St.  George*s  Hospital^  labouring  under  the  symp- 
toms which  I  am  about  to  describe.  On  examining  the  body,  the 
mucous  membrane  was  found  destroyed  everywhere,  except  a  very 
small  portion  near  the  neck  of  the  bladder.     The  mmcular  fibres 
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were  ae  difltinctly  exposed  as  thej  could  have  been  by  the  most 
careful  dissection-  The  prostate  gland  in  this  case  was  slightly 
enlarged ;  the  mucous  membranes  of  the  inreters  and  pelves  of  the 
kidneys  were  much  inflamed,  and  the  ureters  were  dilated.  I 
remember  a  preparation,  exhibiting  nearly  the  same  appearances, 
in  I>r*  William  Hunter's  Museum,  which  wiis  formerly  in  Windmill 
Street,  but  which  is  now  in  Ghisgow. 

As  chronic  inflammation  of  the  bladder  is,  in  the  majority  of 
cases,  not  a  primary  but  a  secondary  affection,  the  symptoms  of  it 
are  generally  blended  with  those  of  another  disease,  as  of  stone  in 
the  bladder  in  one  case ;  of  stricture  in  the  urethra,  or  enlarge- 
ment of  the  prostate,  in  another  ease.  I  shall  endeavour  to 
describe  the  symptoms  as  nearly  as  I  can,  distinct  from  those  of 
the  diseases  which  it  accompanies,  such  as  you  find  them  to  be  in 
those  cases,  in  which  the  inflammation  of  the  bladder  is  the  only 
existing  malady. 

The  patient  has  frequent  desire  to  void  his  urine,  and  the  urine 
deposits,  as  it  cook,  a  thick  adhesive  mucus,  which  clings  to  the 
bott^im  of  the  vesseL  This  mucus  is  of  a  greyish  colour,  often 
exhibiting  white  streaks  arising  from  a  deposition  in  it  of  the 
phogiphate  of  lime,  and  sometimes  tinged  witli  blood.  There  is 
pain  previously  to  making  water,  and  also  while  the  urine  flows. 
These  symptoms  may  continue  for  a  great  length  of  time  without 
becoming  very  urgent.  However,  they  gradually  increase,  until 
the  irritation  of  the  bladder  becomes  excessive,  the  quantity  of 
mucus  deposited  being  so  great,  as  in  some  eases  to  be  nearly 
equal  to  that  of  the  urine  itself.  In  this  last  respect^  however, 
there  ia  a  great  difl^erence  in  different  cases.  The  urine  ultimately 
assumes  a  brownish  hue,  and  is  of  a  most  offensive  ammoniacal 
odour.  The  extension  of  the  inflammation  to  the  glandular  struc- 
ture of  the  kidneys  is  indicated  by  the  access  of  a  still  more  for- 
midable train  of  symptoms.  The  patient  has  shiverings;  is 
troubled  with  sickness  ond  vomiting,  with  coki  extremities  and 
great  prostration  of  strength ;  hia  pulse  becomes  irregular  and 
intermitting ;  hi^  tongue  brown ;  he  sinks,  and  dies*    In  the  case 
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which  I  mentioned^  in  which  the  bladder  was  extensively  ulcerated, 
there  was  excruciating  pain  referred  to  the  perineum  and  urethia, 
especially  after  making  water ;  and  the  introduction  of  a  sound 
into  the  bladder  occasioned  excessive  torment.  The  symptoms 
which  existed  in  the  patient  whose  ulcerated  bladder  is  preserved 
in  Dr.  William  Hunter's  Museiun,  are  thus  described  in  Dr. 
Hunter's  catalogue: — 'Great  pain  and  scalding  in  voiding  the 
urine,  a  discharge  of  pus,  and  occasionally  of  blood*' 

The  mucus,  which  is  deposited  by  the  urine  in  these  cases, 
deserves  our  especial  notice.     It  is  thick  and  viscid,  clinging  to 
the  bottom  of  the  vessel,  and  hanging  down  in  the  form  of  long 
ropes  when  you  attempt  to  pour  it  from  one  vessel  to  another.    It 
is  highly  alkaline,  turning  the  turmeric  paper  immediately  brown. 
When  small  in   quantity,  although  the  mucus   is  alkaline,  tiie 
urine  often  remains  acid,  as  has  been  observed  by  Dr.  Prout;  but 
when  the  quantity   of  mucus  is  large,  it  imparts  its  alkaline 
quality  to  the  whole  of  the  urine.     The  mucus  itself,  as  I  haTe 
already  mentioned,  deposits  the  phosphate  of  lime,  sometimes  in 
distinct  masses  resembling  mortar.     When  the  urine  is  rendered 
alkaline  under  its  influence,  crystals  of  the  triple  phosphate  of 
ammonia  and  magnesia  are  generated  in  it,  which  become  blended 
with  the  phosphate  of  lime  of  the  mucus,  forming  the  fusiUe 
calculus,  as  I  shall  explain  hereafter.     It  is  the  formation  of  tlus 
peculiar  mucus  which  led  the  old  physicians  and   surgeons  to 
apply  to  this  disease  the  name   of  catarrhus   vesicae.      It  may 
appear  remarkable  that  the  mucous  membrane  of  the  bladder, 
when   in   a  state  of  inflammation,  should  secrete  this  peculiir 
mucus,  while  that  of  the  urethra,  imder  the  same  circumstances, 
secretes  a  fluid  which  cannot  be  distinguished  from  true  pus.    The 
very  interesting  researches  of  Dr.  Babington,  however,  recorded  in 
the  second  voliune  of  the  *  Guy's  Hospital  Reports,'  go  far  towards 
explaining  this  anomaly,  by  showing  that  the  pus  from  a  common 
abscess  assumes  all  the  characters  of  this  kind  of  mucus  on  the 
addition  of  an  alkali. 

In  the  treatment  of  chronic  inflammation  of  the  bladder,  you 
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are  to  consider  whether  it  be  a  primary  or  secondary  affectioo ; 
and  if  the  latter,  the  first  thin^  to  be  done  is,  that  you  should 
remove  or  palliate  the  original  complaint*  If  tliere  be  a  stricture, 
you  are  to  dilate  it :  if  there  be  a  itone  in  the  bladder,  you  will  in 
vain  endeavour  to  remove  the  inflammation,  without  removing  the 
Hfcone  which  has  produced  it :  if  tliere  he  a  disease  in  the  prostate 
gland^  you  are  to  resort  to  the  treatment  which  I  shall  de&cribe  to 
you  in  a  future  lecture. 

But  even  in  these  cases  something  may  be  done  by  other  means 
towards  relieving  the  affection  of  the  bladder ;  and  where  tliis  is 
the  original  disease,  of  course  these  other  means  are  all  on  which 
you  are  to  depend. 

Let  the  patient  remain  as  much  as  possible  in  the  horizontal 
puBture.  When  he  sit^j  or  stands*  tliere  is  the  weight  of  the  whule 
column  of  bloods  from  the  head  to  tl^e  pelvis,  pressing  on  the 
vosaels  of  the  bladder  j  and  bloodvessels  become  distended,  which  are 
comparatively  empty  when  he  lies  down.  The  horizontal  position 
is  as  important  in  diseases  of  the  bladder  as  it  is  in  diseases  of  the 
titerufl ;  as  important  as  an  elevated  posture  and  a  high  pillow  are 
in  cases  of  determination  of  blood  to  the  head ;  and  its  importance 
rests  on  precisely  the  same  principle^ 

Opium  agrees  remarkably  well  with  patients  who  labour  tmder 
chronic  inflammation  of  the  bladder.  It  may  be  administered  by 
\Xb^  mouth,  or  in  the  form  of  an  enema,  at  bedtinie ;  and  other  seda- 
tiveSj  as  the  extract  of  hyoscyamus,  or  lettuce,  or  poppies,  may  be 
administered  besides,  if  necessary.  The  bowels  ehouhl  he  kept  in 
an  open  state,  but  no  violent  or  drastic  purgativci^i  should  be  ex- 
hibited. Mercurial  remedies,  wbetber  given  in  the  form  of  alte- 
ratives or  in  larger  doses,  so  as  to  affect  the  constitution^  are  cer- 
tainly not  beneficialj  and  arc  often  injurious* 

In  some  instances,  where  the  digestion  is  impaired,  alkaline 
remedieR  combined  with  light   bitters  may  be  exhibited   with 
advantage  ;  Imt  large  dosea  of  the  alkulk.'H  are  prejufli'^b         ^*^hur 
tlie  urine  to  become  more  alkaline^  and  Hie  n 
deposit^^d  in  larger  quantities  than  hefoj 
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The  11  va  ursi  has  the  reputation  of  being  tiseful  as  a  remedy  for 
ehrDiiic  inflammatioii  of  the  bladtler.  I  must  say,  however,  that 
this  remedy  has  generally  disappuinted  me  iu  these  cases^and  that 
I  have  not  seen  those  mivantagee  produced  by  it  which  the  genera! 
repiitatlou  of  tlie  medicine  had  h-*d  m^  to  ei^pect,  I  have  %^ii 
much  more  good  done  by  a  very  old  medieinoj  which  has  been 
long  ignominiously,  but  unjustly  expelled  from  the  Pharmaco- 
pceia  of  the  College  of  Physicians,  namely,  the  root  of  the  pareira 
brava ;  and  with  regard  to  this,  I  am  satisfied  that  it  has  a  great 
influence  over  the  disease  which  is  now  under  our  considerationt 
lessening  very  materially  the  secretion  of  the  ropy  mucus,  which 
is  in  itself  a  very  great  evil,  and,  I  believe,  diminlBhing  the  in- 
flammation of  the  bladder  also.  It  may  be  exhibited  in  tlie 
following  manner; — Take  half  an  ounce  of  the  root  of  the 
pareira  brava,  add  three  pints  of  water,  let  it  simmer  gently, 
near  the  fire,  until  reduced  to  one  pint.*  The  patient  is  to  drink 
from  eight  to  twelve  ounces  of  this  decoction  daily.  If  so  large  a 
quantity  of  liquid  should  be  ofifensive  to  the  patient^s  stomach,  he 
may  take  the  extract  of  pareira  brava  instead,  twenty-five  or 
thirty  grains  being  equal  to  half  a  pint  of  the  decoction*  You 
may  add  to  it  moderate  doses  of  the  tincture  of  hyoscyaraus ;  and 
in  those  cases  in  which  there  is  a  deposit  of  the  phosphates,  yon 
may  also  add  some  of  the  muriatic  or  nitric  acid.  With  respect 
to  the  use  of  acids,  however,  in  such  cases,  I  may  observe  that  my 
experience  leads  me  to  have  much  less  faith  in  their  efficacy  where 
the  alkaline  condition  of  the  urine  is  connected  witli  the  secretion 
of  an  alkaline  mucua  from  the  mucous  membrane,  than  when  the 
urine  has  been  secreted  alkaline  in  the  kidneys.  Very  small  doses 
of  tiu*pentiue  are  sometimes  beneficial  in  these  cases.  You  may 
begin  with  four  or  five  grains  of  C^hios  turpentine  administered 
tmco  daily,  giving  a  somewhat  larger  quantity  afterwards.  I  have 
Bometimes  known  the  symptoms  to  be  much  alleviated  under  the 


*  ITie  infuflion  t^f  parelm  bravft,  wliich  Hfts  been  mtnoducid  into  tlie  last 
Plumniicopanii  of  the  College  of  PhysictanH,  does  not  ftt  all  answer  the  parpoa« 
of  the  de<*o€ti(Mip  n^tid  is  nearlj  useless*     1849. 
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use  of  the  cubebs  pepper :  but  it  must  be  given  only  in  small 
quantities :  and,  when  given  in  large  doses,  I  believe  it  to  be 
actually  injurious.  I  was  consulted  by  a  gentleman  who  laboured 
UDder  chronic  inflammation  of  the  bladder,  and  I  prescribed  for 
him  fifteen  grains  of  the  powdered  cubebs  to  be  taken  every  eight 
hours.  He  was  very  much  relieved,  so  much  so  that  he  began  to 
look  forward  to  his  recovery.  Being  anxious  to  expedite  his  cure, 
of  his  own  accord,  and  without  my  knowledge,  he  took  the  cubebs 
in  larger  (I  believe  in  drachm)  doses.  This  was  followed  not  by 
a  diminution,  but  by  an  aggravation,  of  all  his  symptoms.  The 
irritation  of  the  bladder  was  much  increased,  the  mucus  was 
secreted  in  a  much  larger  quantity  than  before,  and  ultimately 
the  patient  died ;  his  death  being,  I  will  not  say  occasioned,  but 
apparently  very  much  hastened,  by  his  imprudence  in  overdosing 
himself  with  the  cubebs. 

The  bladder  is  accessible  to  local  applications,  and  the  question 
will  here  arise,  *  Can  nothing  be  done  for  the  patient  by  means  of 
remedies  of  this  description  ? '  The  following  are  the  results  of 
my  experience  on  this  subject 

In  aggravated  cases  of  the  disease,  where  the  8)rmptoms  are  at 
their  greatest  height,  the  mildest  injections,  even  those  of  tepid 
water,  will  do  harm  rather  than  good.  They  are  especially  to  be 
avoided  where  the  mucus  deposited  by  the  urine  is  highly  tinged 
with  blood.  WTien,  however,  the  symptoms  have  in  some  degree 
abated,  the  injection  of  tepid  water  or  decoction  of  poppies  is  in 
many  instances  productive  of  excellent  effects.  An  elastic  gum 
catheter  may  be  introduced  into  the  bladder,  and  the  injection 
may  be  made  by  means  of  a  small  elastic  gum  syringe.  The 
liquid  should  be  allowed  to  remain  in  the  bladder  about  thirty  or 
forty  seconds,  and  not  more  than  an  ounce  and  a  half,  or  two 
ounces,  should  be  inj  ected  at  each  time.  If  the  bladder  be  distended, 
80  as  to  occasion  any  considerable  degree  of  pain,  the  effect  is 
always  injurious  instead  of  being  beneficiaL  This  operation  may 
be  repeated,  accordiDg  to  circumstances,  once  or  twice  in  twenty- 
four  hours. 
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When  there  is  a  further  abatement  of  the  sjinptomsj  the  djge^e 
having  assumed  a  still  more  chronic  form,  and  the  mucus  heing 
free  (except  on  extraordinary  occasions)  from  all  admixtuxe  of 
blood,  we  may  venture  to  add  to  the  injection  a  very  smaU  quan- 
tity of  nitric  acid.  At  first  the  proportion  ought  to  be  not  more 
than  that  of  one  minim  of  the  concentrated,  or  ten  minims  of  tbe 
dihitcd  nitric  acid,  to  two  ouuceB  of  distilled  water ;  but  after- 
wards this  proportion  may  be  doubled.  I  do  not  say  that,  it 
should  never  be  increaaed  still  fiirther,  but  I  have  ol)S€^r\^ed,  that 
for  the  most  part  injections,  which  are  stronger  than  ihh^  are  not 
only  not  useful  but  actually  prejudicial.  In  having  rec<iiorse  to 
this  mode  of  treatment,  it  is  better  to  begin  .with  washing  out  the 
bladder  with  a  little  tepid  water;  then  to  inject  the  acid  solution, 
allowing  it  to  remain  for  not  more  than  thirty  seconds  in  the 
bladder.  At  first  the  operation  should  not  be  repeated  oftener 
than  once  in  every  two  days  |  afterw^urds  it  may  be  repeated  once 
daily,  but  never  more  frequently  than  this.  If  the  urine  drawn 
off  by  the  catiieter  be  tinged  with  blood,  the  injeetion  ghoidd  be 
deferred  to  the  following  day ;  and  if  the  injeetion  be  at  any  time 
followed  by  pain,  and  other  symptomR  indicating  an  Increase  of 
inflammation,  it  ought  not  to  be  had  recourse  to  again  until  these 
have  subsided, 

I  was  first  led  to  adopt  the  use  of  the  injections  of  nitric  acid 
in  the  year  1826;  and  from  the  experience  which  I  have  now  had 
of  them,  I  do  not  hesitate  to  say,  that,  if  the  precautions,  which 
I  have  suggested,  be  properly  observed,  they  will  be  found  to 
form  an  useful  addition  to  our  stock  of  remedies  to  be  employed 
in  these  cases.  They  are  iiseftil  not  only  where  the  chronic  in* 
flammation  is  the  primary  disease,  hut  also  wliere  it  occurs  as  a 
secondary  affection,  the  result  of  a  calculus  in  the  bladder,  or  of  a 
chronic  enlargement  of  the  prostate  gland. 

It  may  be  observed  that,  although  treating  of  chronic  inflam- 
mation affecting  a  mucous  membrane,  I  have  not  hitherto  recom  - 
mended  the  abstraction  of  blood.  I  have,  however,  formerly  had 
recourse  to  it  in  several  instances,  generally  by  means  of  the 
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application  of  cupping  glasses  to  the  loins.  I  will  not  say  that  it 
has  never  been  beDoficial,  but  it  is  my  duty  to  say  also,  that  I  have 
much  more  frequently  foimd  it  to  be  injurious.  However  contrary 
it  may  seem  to  be  to  the  principles  on  which  the  treatment  of 
inflammatory  diseases  is  generally  to  be  conducted,  I  am  satisfied 
that  in  those  cases  of  inflammation  of  the  bladder  in  which  the 
mucous  membrane  secretes  a  considerable  quantity  of  thick, 
tenacious,  ropy  mucus,  falling  to  the  bottom  of  the  vessel  in 
which  the  urine  is  received,  the  nile  of  practice  should  be,  not  to 
take  away  blood ;  and  that  this  admits  of  very  few  exceptions. 
In  fact,  this  species  of  vesical  inflammation  is,  in  the  great 
majority  of  cases,  combined,  in  some  way  or  another,  with  great 
debility  of  the  general  system,  so  that  the  patient  requires  that 
his  bodily  powers  should  be  supported,  rather  than  that  any 
demand  should  be  made  upon  them.  I  may  refer  you  to  my  Lec- 
tures on  Calculous  Disorders  for  some  observations  in  further 
illustration  of  this  subject. 

In  speaking  of  inflammation  of  the  bladder,  I  have  considered 
it  as  being  either  of  the  acute  or  chronic  kind ;  not  only  in  com- 
pliance with  general  custom,  but  because  I  could  not  otherwise  so 
conveniently  express  all  that  is  required  to  be  said  on  the  subject. 
At  the  same  time  it  is  right  for  you  to  bear  in  mind,  not  only  on 
this,  but  also  on  other  occasions,  that,  however  convenient  it  may 
be  to  make  it,  this  distinction  is  really  artificial.  The  boundaries 
of  acute  and  chronic  inflammation  are  not  well  defined.  There 
are  numerous  cases  in  which  we  may  .well  hesitate  to  say  whether 
they  may  with  most  propriety  be  referred  to  one  class  or  to  the 
other ;  and  there  are  other  cases,  which,  while,  at  one  period,  they 
exhibit  all  the  marks  of  acute  inflammation,  exhibit,  at  another 
period,  those  of  chronic  inflammation  with  equal  distinctness. 

Ocnity  Affections  of  the  Bladder. 
There  is  a  class  of  cases  which  occur  especially  among  those 
who  lead  indolent  lives,  indulging  at  the  same  time  in  the  luxuries 
of  the  table,  in  which  we  cannot  doubt  that  the  symptoms  are 
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connected  with  that  state  of  the  general  system  which  products 
the  phenomena  of  gout ;  and  it  m  very  important  tJiat  you  should 
distinguish  such  cases  from  those  of  simple  inflammation,  or  of 
irritable  bladder,  which  I  ha%"e  already  describei 

The  patient  complains  of  imeasy  sensations  referred  to  the 
region  of  the  pubes ;  he  feels  the  desire  to  void  his  urine  when 
only  a  small  quantity  is  collected  ^in  the  bladder ;  and  there  is 
pain  in  the  neck  of  the  bladder,  and  along  the  urethra,  both  while 
the  urine  flows  and  afterwards.  These  symptoms  vary  in  intensity, 
Boraetimes  disturbing  the  patient  once  in  one  or  two  hours, 
leaving  him  tolerably  at  ease  in  the  intervals,  at  other  times 
harassing  him  almost  perpetually,  so  that  he  is  jumping  out  of 
bed,  and  straining  to  make  water  with  great  suflering,  erery  ten 
or  fifteen  minutei^t  In  the  more  aggravated  eases  there  is  pain 
in  the  loins,  extending  from  thence  to  the  groins.  The  urine  i^, 
for  the  most  part,  secreted  in  small  quantity ;  exhibiting  a  large 
deposit  of  lithate  of  ammonia  as  it  cools ;  the  deposit  being  sotoe- 
time«  of  a  yellow,  and  at  other  times  of  a  red,  colour,  and  in  the 
latter  ease  leaving  a  deep  red  stain  in  the  vesseL 

It  is  probable  that,  in  these  cases,  the  symptoms  are  to  be 
attributed  partly  to  gouty  inflammation,  and  partly  to  the  highly 
stimulating  quality  of  the  urine  flowing  over  the  mucous  membrane. 
However  that  may  be,  the  sufi'erings  of  the  patient  under  such  an 
attack  are  often  very  severe,  Fortunately  the  disease  is  much 
under  the  dominion  of  art.  The  treatment  which  I  have  generally 
foimd  to  be  the  most  successful  is  the  following. 

In  the  first  instance  I  prescribe  a  pill  of  calomel  combined  with 
Jameses  powder,  and  with  two  or  three  grains  of  the  extmctum 
Colchici  aceticum  to  be  tnken  at  bedtime,  followed  by  an  active 
aperient  draught  on  the  following  morning-  When  the  latter  has 
ceased  to  operate  I  give  a  saline  draught  with  fifteen  minims 
of  the  vinum  Colchici,  to  be  taken  twice  ox  three  times  daily » 
according  to  the  urgency  of  the  case.  I  repeat  the  mercurial 
and  other  purgatives,  according  to  circumstances*  In  very  severe 
Odaes  a  doae  of  the  Pulvis  Ipecacuanhas   Compositus  or  some 
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other  opiate  may  be  given  at  bedtime.  Under  this  treatment, 
combined  with  a  moderate  diet,  and  abstinence  from  acids,  fruit, 
and  fermented  liquors,  the  symptoms  for  the  most  part  are  very 
soon  relieved,  and  subside  altogether  in  the  course  of  a  few  days. 

Incontinence  of  Urine. 

By  incontinence  of  urine,  I  intend  to  express  an  involuntary 
escape  of  urine  from  the  bladder ;  a  state  of  things  entirely  dif- 
ferent from  the  frequent  discharge  of  urine  which  takes  place  in 
cases  of  irritable  bladder,  where  each  discharge  is  the  result  of  a 
distinct  act  of  volition,  excited  by  pain,  or  in  some  other  way. 

Incontinence  of  urine  may  be  the  result  of  mechanical  injury ; 
thus  it  occasionally  follows  the  operation  of  lithotomy  in  the  male, 
and  very  frequently  follows  it  in  the  female  sex.  In  women  also 
it  not  uncommonly  is  the  consequence  of  diflScult  parturition 
with  a  distended  bladder,  where  the  pressure  of  the  child  has 
caused  sloughing  of  the  vagina,  and  thus  laid  the  foundation  of  a 
communication  between  it  and  the  neck  of  the  bladder. 

The  most  frequent  cause  of  incontinence  of  urine,  however,  in 
the  male  sex,  is  an  over-distended  bladder.  When  the  patient  is 
unable  to  void  his  urine  voluntarily,  after  a  certain  quantity  is 
collected  in  it,  the  overplus  is  discharged  involimtarily,  and  thus 
it  is  that  this  symptom  occurs  in  cases  of  long-standing  stricture 
of  the  urethra,  of  enlarged  prostate  gland,  and  of  paralysis  affect- 
ing the  lower  part  of  the  body.  The  patient,  and  those  about  him, 
suppose  the  bladder  to  be  empty,  because  the  urine  is  always 
dribbling  from  him.  But  this  very  circumstance  leads  the 
surgeon  to  suspect  the  contrary ;  and  accordingly,  on  examining 
the  abdomen,  he  discovers  an  enormous  tumour,  formed  by  the 
distended  bladder,  occupying  the  hjrpogastric  region,  and  extending 
upwards,  perhaps  as  high  as  the  navel.  The  remedy  for  this  kind 
of  incontinence  is  suflBciently  obvious ;  nothing  more  being  re- 
quired than  that  the  bladder  should  be  emptied  artificially  at 
stated  periods.  In  cases  of  stricture  of  the  urethra,  indeed,  this 
cannot  be  always  accomplished  in  the  first  instance;  but  the 
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dilatation  of  the  Btricturej  even  to  a  very  moderate  extent,  bj  the 
introduction  of  a  small  bougie,  will  often  be  suflficient  t-o  give 
muchj  if  not  complete,  relief. 

There  are  aome  eases  of  paralysis  in  which  there  is  incontinence 
of  urine,  although  the  bladder  is  emptyj  as  if  the  same  canst* 
which  rendered  the  lower  limbs  paralytic  rendered  the  bladder 
incapable  of  distention.  For  example,  a  gentleman,  63  years  of 
age,  swallowed  by  mistake  a  bottle  of  liniment,  of  which  the 
tincture  of  cantharides  was  a  pnncipal  ingredient.  In  about 
three-ciuarters  of  ao  hour  an  emetic  was  administered ;  nevertbelesa 
he  was  immediately  afterwards  aflfecttjd  with  paralysis  of  the  lower 
extremities,  and  inability  to  void  his  urine.  For  the  first  fortnight 
be  was  under  the  Becesaity  of  having  his  urine  drawn  off  at  stated 
periods.  After  this  he  regained  the  power  of  making  water,  but 
was  tormented  by  an  incessant  desire  to  do  so.  When  I  was 
consulted,  foui*  years  after  the  commencement  of  the  attack,  be 
was  able  to  walk  with  the  assistance  of  crutches.  At  times  he  had 
a  sudden  and  irresistible  impulse  to  void  his  urine^  and  expelled 
a  small  (iiiantity  by  a  voluntary  effort ;  but  at  other  times  it  flowed 
involunt^rilyj  without  his  being  conscious  of  what  happened^  6o 
that  Ins  cluthes  were  as  wet  as  possible.  On  introducing  a 
catbcter,  I  found  that  the  bladder  was  empty.  It  may  he  supposed, 
that  in  this  case  something  was  to  be  attributed  to  the  peculiar 
nature  of  the  stimulus  which  had  been  swallowed.  I  have,  how- 
ever, observed  the  same  thing  in  some  cases  of  paralysis  of  tlie 
lower  limbs,  arising  from  other  causes.  I  have  occasionally  seen 
what  was  called  a  case  of  incontinence  of  urine  in  young  women 
having  a  disposition  to  hysteria;  but  in  which  the  result  of  a 
close  observation  was  to  satisfy  me  that  the  discharge  of  urine, 
although  involuntary  in  appearancCj  was  not  involuntary  in  reality ; 
and  that  tlus  symptom,  like  many  other  hysterical  symptoms,  was 
to  be  referred  to  a  miB-direction  of  the  power  of  volition,  and  not 
to  the  actual  want  of  it.  The  case  winch  I  am  about  to  mention 
seems  to  confirm  this  view  of  the  subject.  A  lady,  20  ycmrs  of 
age,  for  the  last  ten  or  eleven  years  had  been  troubled  with  a 
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constant  discharge  of  urine.  It  flowed  (as  she  said)  without  her 
being  able  to  prevent  it  while  she  sat  in  her  chair,  and  while  she 
was  walking ;  so  that  she  was  quite  unfit  to  live  in  society^  or 
even  in  her  own  family.  All  the  plans  of  treatment  recommended 
by  myself  and  others,  proved  inefficacious.  At  last,  on  account 
of  this  infirmity,  it  was  thought  advisable  that  she  should  be 
separated  from  the  rest  of  her  feimily,  and  she  was  sent  to  reside 
at  a  distance  from  them.  After  some  time  she  was  seized  with  an 
urgent  desire  to  return  home,  and  immediately  she  regained  the 
power  of  retaining  her  urine.  She  continued  well  when  I  heard 
of  her  some  time  afterwards. 

The  incontinence  of  urine  during  the  night  (occurring  indepen- 
dently of  any  other  disease),  to  which  some  children  and  even 
adults  are  liable,  may  generally  be  attributed  to  a  very  abundant 
secretion  of  urine,  combined  with  so  soimd  a  sleep  that  the 
individual  is  not  roused  from  it  by  the  feeling  of  the  distended 
bladder.  It  seems  in  children  sometimes  to  be  not  altogether 
involuntary  in  its  origin ;  but  even  in  these  cases  it  soon  becomes 
confirmed  by  habit,  and  then  the  discharge  is  preceded  by  so  slight 
an  effort  of  volition,  that  the  patient  is  scarcely  conscious  of  it 
afterwards.  It  is  reasonable  to  suppose,  that  those  children  whose 
urine  is  of  a  too  stimulating  quality,  in  consequence  of  an  excess 
of  lithic  acid  in  it,  may  be  more  liable  to  this  kind  of  incontinence 
than  others ;  yet  I  must  say,  that  my  endeavours  to  relieve  it  by 
the  exhibition  of  alkalies  and  purgatives,  combined  with  a  re- 
gulated diet,  have  been  generally  unsuccessful.  A  blister  applied 
over  the  os  sacrum,  and  repeated  according  to  circumstances,  is 
a  more  effectual  remedy.  Sir  Charles  Bell  has  observed,  that 
children  are  more  liable  to  this  troublesome  symptom  when  they 
lie  on  their  back  than  when  they  lie  on  the  face  or  side.  This 
may  explain,  in  part  at  least,  the  good  arising  from  the  blister. 
The  same  object  may  be  attained  by  making  the  child  wear, 
during  the  night,  a  machine,  so  contrived  as  to  prevent  him  lying 
in  the  supine  posture.*     I  know  that  you  cannot  absolutely  rely 

*  A  very  convenient  apparatus  for  this  purpose  is  made  by  Mr.  Sparks, 
blindage-maker,  &c.,  of  No.  28  Conduit  Street 
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on  this  method  for  the  patient's  cure,  but  it  may  often  be  employed 
advantageously,  in  combination  with  other  methods  of  treatment. 
It  is  plain  that  one  effect  of  drinking  an  inordinate  quantity  of 
liquid  must  be  to  aggravate  this  infirmity ;  and  this  circumstance 
furnishes  a  sufl5cient  reason,  in  addition  to  others,  why  this  habit 
should  be  avoided.  In  some  cases,  the  discharge  of  urine  is 
periodical,  returning  at  the  same  hour  of  the  night  and  morning. 
You  may  then  direct  the  nurse  to  take  the  child  out  of  bed,  so  as 
to  give  him  the  opportunity  of  making  water  about  an  hour 
before ;  or,  if  the  patient  be  older,  he  may  be  provided  with  a 
clock,  having  a  loud  alarum,  for  the  purpose  of  awakening  him 
from  his  sleep  at  the  proper  moment.  Under  the  same  circum- 
stances the  sulphate  of  quinine  may  be  administered  with  great 
advantage.  But  in  no  instance  are  any  of  these  remedies  likely 
to  be  successful,  unless  the  patient  himself  feels  a  strong  desire 
to  be  relieved ;  and  unfortunately  this  desire  is  not  unfrequently 
wanting,  long  habit  gradually  reconciling  the  mind  to  this  as  it 
does  to  many  other  inconveniences,  until,  at  last,  it  seems  to  be  a 
matter  of  indifference  whether  relief  is  obtained  or  not.  I  have 
heard  of  young  persons  being  cured  of  this  kind  of  incontinence 
of  urine  by  applying  caustic  to  the  neck  of  the  bladder,  and  by 
the  introduction  of  bougies  or  catheters.  If  these  methods  of 
treatment  produce  any  effect,  I  suspect  that  it  is  simply  by 
annoying  the  patient,  and  by  giving  him  that  strong  desire  to  be 
relieved,  which  I  have  just  mentioned  as  the  first  step  towards 
recovery. 
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LECTUEE   VI. 

FECULENT  DISCHARGE   IN   THE   URINE. 

I  HAVE  explained  in  a  former  lecture  how,  in  some  cases  of  stricture 
of  the  .urethra,  a  fistulous  communication  is  established  between 
the  urethra  and  the  rectum,  through  which  there  is  an  occasional 
escape  of  air,  or  even  of  faeculent  matter  from  the  latter  into  the 
former  of  these  passages.  In  such  cases  the  fseculent  matter  is 
always  small  in  quantity,  and  only  occasionally  perceptible,  and 
the  discharge  is  seldom  productive  of  any  very  serious  incon- 
venience to  the  patient. 

There  are  other  cases  in  which  the  admixture  of  faeces  with  the 
urine  is  the  consequence  of  a  preternatural  communication  of 
some  portion  of  the  intestine,  not  with  the  urethra,  but  with  the 
bladder  itself.  In  some  instances  the  feculent  discharge  is  often 
not  only  constant  but  abundant ;  the  quantity,  however,  varying 
according  to  the  size  of  the  fistulous  opening. 

Dr.  Addison  and  myself  were  consulted  respecting  a  lady  who 
laboured  under  tliis  distressing  symptom,  consequent  on  a  dysen- 
teric state  of  the  bowels,  from  which  she  had  suflFered  during  the 
four  preceding  years. 

The  commander  of  a  merchant-ship  was  at  sea  during  a  storm, 
in  which  his  ship  was  in  considerable  danger,  causing  him  to  be 
constantly  occupied,  so  that  he  could  scarcely  obtain  any  rest  for 
several  successive  days  and  nights.  Probably  the  anxieties  which 
lie  experienced,  and  the  exertions  which  he  was  required  to  make, 
were  the  occasion  of  his  overlooking  the  early  symptoms,  which 
he  could  not  easily  have  failed  to  notice  otherwise.  However  that 
may  have  been,  soon  after  the  storm  had  subsided,  he  was  surprised 
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to  find  an  escape  of  air  with  the  urine.  This  was  followed  by  a 
flow  of  dark-coloured  urine,  depositing  what  was  evidently  fiaeculent 
matter.  Some  time  afterwards  he  came  under  my  care,  voiding 
the  same  kind  of  urine,  and  labouring  under  urgent  symptoms  of 
inflammation  of  the  mucous  membrane  of  the  bladder.  With 
these  symptoms  he  sank  and  died.  On  examining  the  body  after 
death,  I  foimd  several  folds  of  the  small  intestine  adhering  to  each 
other  and  to  the  fundus  of  the  bladder,  and  an  ulcerated  opening 
of  considerable  size,  by  which  the  intestine  and  the  bladder  com- 
municated with  each  other.* 

The  pathology  of  such  cases  seems  to  be  suflSciently  obvious. 
Ulceration  takes  place  in  the  mucous  membrane  of  the  intestine, 
and  while  it  is  going  on,  adhesion  takes  place  between  the  peri- 
tomeal  tunic  of  the  intestine  and  that  covering  the  fundus  of  the 
bladder.  Then,  as  the  ulceration  proceeds,  it  extends  through  all 
the  various  structures  into  the  bladder  itself.  The  disease  bears 
a  near  resemblance  to  the  faeculent  abscess  which  occasionally 
occurs  in  the  right  groin  in  connection  with  the  caecum ;  the  only 
difierence  being  that  it  has  a  different  situation,  and  that  another 
order  of  textures  is  implicated  in  it. 

I  have  never  yet  met  with  a  case  of  this  kind  in  which  a  cure 
was  effected :  and  in  all  those  of  which  I  have  known  the  result, 
the  patients  have  ultimately  died.  Indeed,  it  seems  difficult  to 
say  what  plan  of  treatment  can  be  had  recourse  to  with  any 
reasonable  prospect  of  success.  In  one  case,  in  which,  from  the 
small  quantity  of  feculent  matter  which  the  urine  contained,  I 
was  led  to  believe  that  the  communication  with  the  intestine  was 
of  a  small  size,  I  tried  the  experiment  of  leaving  a  large  elastic 
gum  catheter  in  the  urethra  and  bladder,  intending  that  the  urine 
should  constantly  drain  off  through  it,  so  as  to  keep  the  bladder 
in  a  permanently  contracted  state.     I  had  hopes  that,  under  these 

•  In  the  41st  and  42nd  volumes  of  tho  *  Medico-Chirurgical  Transactions,* 
1  Imvo  ivcorded  a  case  similar  to  the  above,  in  which  a  phosphatic  calculus 
(the  nuctoufl  l)eing  vegetable  matter)  had  formed  in  the  bladder,  and  which  I 
wmo\^  bv  lllhotrity.— C.  II. 
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circumstances,  the  fistulous  opening  might  become  gradually 
closed.  The  deposit  in  the  urine,  however,  did  not  sufficiently 
escape  through  the  catheter,  and  clogged  the  instrument.  The 
catheter  thus  became  a  further  cause  of  irritation  of  the  bladder, 
and  I  was  compelled  to  withdraw  it.  The  patient  left  London  and 
ultimately  died.     . 

Fungus  Hcematodea  of  the  Bladder. 

Morbid  growths,  having  the  same  character,  and  running  the 
same  course  with  malignant  diseases  in  other  textures,  are  not 
uncommonly  met  with  in  the  bladder.  Those  which  I  have  had 
the  opportimity  of  examining  have  belonged  to  the  class  of  fungus 
haematodes.  Sometimes  a  portion  of  the  tumour  has  resembled 
scirrhus ;  but  I  have  never  met  with  one  which  was  wholly  of  the 
last-mentioned  structure.  In  one  instance  I  found  the  tumour 
situated  at  the  fundus ;  but  the  more  ordinary  situation  of  it  is 
near  the  neck  of  the  bladder. 

The  disease  appears  to  have  its  origin  in  the  mucous  membrane : 
sometimes  occupying  the  whole  of  it,  so  that  scarcely  any  of  the 
natural  structure  remains  at  the  time  of  the  patient's  death,  but 
more  frequently  it  arises  from  a  limited  portion  of  its  surface, 
while  the  greater  part  of  the  membrane  remains  in  a  healthy  state. 
As  the  disease  advances,  it  forms  a  large  tumour  projecting  into 
the  cavity  of  the  bladder.  In  some  instances  it  makes  its  way  in 
other  directions.  In  a  case,  in  which  the  tumour  was  situated  at 
its  fundus,  the  bladder  had  contracted  adhesions  to  the  sigmoid 
flexure  of  the  colon,  and  there  was  a  large  fungus  projecting  from 
it  into  the  cavity  of  that  portion  of  the  intestine.  In  another 
case,  some  time  before  the  patient  died,  a  tmnour  presented  itself 
in  one  groin,  which  rapidly  increased  to  a  considerable  size.  In 
examining  the  body  after  death,  there  were  found  scarcely  any 
remains  of  the  natural  structure  of  the  bladder.  Nearly  the  whole 
of  it  was  converted  into  a  mass  of  fungous  or  medullary  substance, 
occupying  the  cavity  of  the  pelvis,  and  extending  laterally  to  the 
groin. 
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In  theee  caBQS  the  patient  complains  of  a  too  frequent  inclination 
to  void  his  urine ;  of  an  uneasy  senBation  refeiTed  to  the  neck  of 
the  bladder,  which  sometimes  amounts  to  seTere  pain  extending 
to  the  perineum,  and  along  the  urethra  to  the  gtans,  and  in 
another  direction  to  the  pubej§.  This  pain  is  generally  aggraTat^d 
after  the  urine  is  voided.  I  have  known  the  patient  to  labour 
under  a  retention  of  urine,  in  consequence  of  the  tumour  prising 
on  the  inner  orifice  of  the  urethra,  so  that  it  became  necessary  to 
puncture  the  bladder  above  the  pubes.  In  another  case  there  was 
a  constant  wearing  pain  in  tbe  loins,  the  cause  of  which  was  ex- 
plained by  the  appearances  observed  in  the  post-mortem  exami- 
nation^ the  tumour  having  obstructed  the  orifices  of  the  ureten, 
which  were  in  consequence  dilated  to  the  size  of  the  gmall  in- 
testine, the  pelvis  and  infundibula  of  the  kidneys  being  dilated 
also,  so  as  to  form  considerable  sacs  or  pouches,  distended  with 
urine» 

The  urine  is  usually  turbid ;  sometimes  depositing  an  adhesive 
mucus,  the  consequence  of  inflammation  kept  up  by  the  tumour 
in  the  raucous  niembrane  of  the  bladder.  In  the  advanced  stage 
of  the  disease  the  urine  is  of  a  dingy  brown  colour,  of  an  offensive 
cadaverous  odour;  and  small  fragments  of  medullary  substance, 
which  appear  to  have  been  separated  from  the  surface  of  the 
tumour,  may  be  detected  in  it-  In  all  cases  there  is  a  disposition 
to  haemorrhage ;  and  in  some,  bloody  urine  is  a  constant^  or  nearly 
constant,  symptom.  The  urine  is  not  merely  tinged  with  blood, 
but  the  blood  comes  away  in  large  clots,  of  an  irregidar  shape, 
in  which  small  portions  of  medullary  substance  are  not  nnfre- 
quently  enveloped.  The  hamorrhage  is  occasionally  abundanti 
m  that  it  materially  contributes  to  the  gradual  exhaustion  of  the 
bodily  powers,  which  the  disease  otherwise  induces^  and  hastens 
ttie  patient's  death. 

These  symptoms  do  not  always  occur  in  the  same  order  |  nor  13 
the  rapitlity  of  tbeir  progress  the  samt  in  all  cases,  I  have  known 
the  disease  to  have  run  its  course,  so  that  the  patient  has  lallen  a 
victim  to  it,  in  the  short  space  of  eight  or  ten  months  from  the 
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period  of  ita  commeacement ;  and  I  have  also  known  it  to  be 
protracted  for  seven  or  eight  years.  Usually,  the  first  symptoms 
are  a  too  frequent  inclination  to  void  the  urine,  and  pain  ex- 
perienced after  it  has  been  voided;  but,  occasionally,  the  earliest 
warning  which  tlie  patient  has  of  the  calamity  under  which  he 
labours,  h  the  appearance  of  blood  in  the  urine,  I  have  known 
the  mine  to  be  bloody  for  a  short  time,  then  to  become  clear,  and 
continue  bo  for  one  or  two  years,  when  the  blood  has  again  shown 
itself,  never  wholly  disappearing  afterwards. 

In  thoee  cases  in  which  fragments  of  organised  medullary  sub- 
stance are  to  be  detected  in  the  urine,  there  can  be  no  difficulty 
in  the  diagnosis ;  but  where  this  Bymptom  is  wanting,  each  case 
requires  to  be  observed  and  studied,  in  order  that  it  should  be 
understood,  as  all  the  other  Bjrmptoms  are  equivocah  In  the  very 
great  majority  of  instances  in  which  there  is  blood  in  the  urine, 
the  hsemorrhage  is  the  result  of  a  calcutiis  either  in  the  kidney  or 
bladder;  but  if  there  be  no  calculus,  and  the  quantity  of  blood  be 
considerable,  it  is  more  probable  that  it  is  derived  from  a  fungous 
tumour,  than  from  any  other  source.  If  the  blood  appears  in  the 
form  of  laxge  maases  of  coagulum,  of  an  irregular  shape,  we  may 
be  satisfied  that  it  flows  from  the  bladder,  and  not  from  the 
kidneys,  and  we  may  arrive  at  the  same  conclusion,  if  we  find  that 
a  small  quantity  of  pure  blood  is  discharged  from  the  urethra 
after  the  efiFort  made  to  expel  the  last  drops  of  the  urinct  If 
under  t  ese  circiunstances  the  bladder  be  subjected  to  two  or  three 
careful  examinations  with  the  sound,  and  no  calculus  can  be 
detected  in  it,  there  are  strong  grounds  for  suspecting  the  exist- 
ence of  a  medullary  tumour.  These  suspicions  will  be  strengthened 
if  the  hBemorrhage  be  ficcompanied  with  a  frequent  inclination  to 
make  water,  and  a  pain  extending  along  the  urethra  and  to  the 
perineum,  after  the  urine  has  flowed ;  and  if  the  tumour  be  of  a 
large,  or  even  of  a  moderate  size,  they  may  be  completely  con- 
firmed in  another  way.  Let  about  six  ounces  of  tepid  water  be 
injected  into  the  bladder;  a  sound,  which  is  considerably  curved, 
I  but  not  extending  at  the  point  much  beyond  the  curvature,  being 
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introduced  into  it  afterwards.  With  such  a  sound  aa  tliis  evp 
piirt  of  the  bladder  may  be  readily  explored;  and  the  extrec 
will  be  distiiietly  perceived  Btriking  against  the  tumour,  at 
game  time  that  that  side  of  the  bkdder  in  which  it  is  situated  Is 
found  to  be  of  lees  capacity  than  the  other-  In  using  a  silver 
catheter  in  this  manner^  small  portions  of  the  substance  of  t^ 
tumour  are  sometimes  found  sticking  in  the  eyesy  or  lat 
opening,  of  the  catheter,  after  it  has  been  withdrawn. 

FimguB  liDeraatodes  is  not  more  under  our  control  where  it  afF© 
the  bladder  than  where  it  occiire  in  other  organs  j  and  no  method 
which  art  haa  hitherto    devised  affords  us  the  means  of   evfl 
checking   the   progress  of  this    horrible  malady^      Rest  in  the 
horizon tfd  posture,  and  opium  administered,  according  t<>  circu 
stances,  either  by  the  mouth  or  in  the  form  of  enema,  will  do 
much  as  can  be  done  towards  mitigating  the  patient^s  sufferic 
If  tliere  be  considerable  haemorrhage,  and  the  pulse  be  fidl  an3 
strong,  blood  may  be  taken  from  the  arm,  or  from  tlie  loins  by 
cupping.     Othervbise  the  mineral  acids,  the  super-acetate  of  le 
or  other  styptics  may  be  given  internally.     On  the  whole,  it 
appeared  to  me  that  the  mineral  acids  have  done  more  than 
other  medicine  towards  stopping  the  haemorrhage. 

Other  morbid  groT^ihs  occasionally  take  place  in  the  bladder* 
have  seen  a  case  in  which  a  fungus  grew  from  a  portion  of 
mucous  membrane*  having  somewhat  of  a  fibrous  structure,  and 
good  deal  resembling  in  appearance  the  vessels  of  the  place]] 
when  unravelled*     In  Dr.  William  Hunter's  Museum  there  is  j 
preparation  of  a  bladder,  the  inner   membrane  of  which  ifl^ 
several  parts,  elongated  into  laminse  or  processes,  Cnach  about  m 
quarter  of  an  inch   in   length*      I   cannot  undertake  to   poi 
out  to  you  in  what  manner  such  excrescences  are  to  be 
tinguished  from  each  other  in  the  living  body ;  and  as  all  sucj 
cases  are  equally  beyond  the  reach  of  remedies,  such  distinctioiv 
even  if  it  could  be  made,  would  be  of  little  practical  importance. 
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Symptoms  affecting  the  Bladder  in  consequence  of  Disease  in 

the  Kidney. 

Calculi  of  the  kidney  occasionally  produce  symptoms,  which  are 
referred  to  the  bladder  rather  than  to  the  kidney.  I  shall  have 
occasion,  in  a  future  lecture,  to  notice  a  well-marked  example  of 
this  fact,  which  occurred  in  my  own  practice ;  and  you  will  find 
others  referred  to  by  Morgagni.  *  A  patient,'  says  this  eminent 
pathologist,  *  complained  of  very  little  pain  in  the  region  of  the 
kidney ;  while  he  was  tormented  with  pain  in  the  bladder  so  ex- 
cruciating, that  five  or  six  physicians  who  attended  him  entertained 
no  doubt  that  the  seat  of  the  disease  was  in  that  organ.  On 
dissection,  however,  no  morbid  appearance  whatever  was  discovered 
in  the  bladder,  but  there  were  large  and  ramifying  calculi  of  the 
kidney.' 

If  calculi  of  the  kidney  produce  symptoms  which  may  easily  be 
mistaken  for  those  of  disease  in  the  bladder,  it  may  reasonably  be 
expected  that  some  other  disease  of  the  kidney  should  affect  the 
bladder  in  the  same  manner.  Many  years  have  elapsed  since  I 
was  first  led  to  suspect  this  to  be.  the  case,  and  the  result  of  all  the 
experience  which  I  have  since  had  has  been  to  remove  whatever 
doubts  I  might  formerly  have  entertained  on  the  subject.  Whoever 
is  much  engaged-  in  this  branch  of  surgical  practice  will  meet  with 
a  number  of  facts  which  cannot  so  well  be  explained  on  any  other 
hypothesis,  and  which  collectively  form  such  a  mass  of  circum- 
stantial evidence,  as  is  almost  irresistible,  in  favour  of  the  opinion 
*  that  the  worst  symptoms  of  irritable  bladder  may  occur  as  a 
consequence  of  disease  of  the  kidney,  the  bladder  itself,  and  the 
organs  in  immediate  connection  with  it,  having  been  free  from 
disease  in  the  first  instance.' 

The  opportunities  of  obtaining  direct  or  positive  evidence  (that 
is,  by  means  of  post-mortem  examination)  on  a  point  like  this,  are 
of  comparatively  rare  occurrence ;  for  so  intimate  is  the  union  of 
the  different  organs  which  constitute  the  urinary  system  with  each 
other,  that  disease  can  scarcely  exist  for  a  great  length  of  time  in 
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one  of  them,  without  extending  in  a  greater  or  less  degree  to  the 
rest.  Such  opportunities  are,  however,  occasioiiallj  met  with  where 
the  patient  has  died  before  the  disease  has  reached  its  most  ad- 
vanced stage ;  and  I  am  able  to  adduce  the  following  histories  in 
illustration  of  the  foregoing  observations* 

A  gentleman  consulted  me  in  November  1833,  labouring  under 
the  following  symptoms : — He  voided  his  urine  frequently,  and  in 
quantities  varying  from  an  ounce  to  an  ounce  and  a  half.  Always 
after  making  water  he  had  a  severe  pain  lasting  a  few  minutes, 
and  extending  along  the  course  of  the  urethra.  The  urine  was 
pale,  semi-opaque,  of  an  acid  quality,  and,  when  tasted  with  beat 
and  nitric  acid,  it  was  found  to  be  highly  albuminous-  Oecasionally, 
small  masses  of  a  substance  resembling  coagulated  albumen  were 
ieen  floating  in  it.  He  matle  no  complaint  of  pain  in  tlie  loins; 
he  was  able  to  empty  his  bladder  by  his  own  efforts,  and  the  urethra 
was  free  from  strictme.  There  was  no  calculus  in  the  bladtler,  nor 
had  sand  or  gravel  ever  been  observed  in  the  urine,  Tht*se 
symptoms  had  begun  to  exist  in  the  preceding  February,  since 
which  time  they  had  gradually  increased^  For  a  short  time 
during  tlie  month  of  March,  the  urine  bad  been  tinged  with 
blood. 

In  addition  to  these  local  ailments,  the  general  health  was  much 
impaired:  the  patient  had  lost  fleshy  was  Ian guid,  depressed,  and 
of  a  pallid  countenance. 

Soon  after  I  was  consulted  the  urine  became  again  tinged  with 
blood.  The  bodily  powers  continued  to  foil,  and  the  local  symp- 
toms became  more  urgent.  There  was  a  total  loss  of  inclination 
for  foodj  the  extremities  became  cold,  the  pulse  feeble^  and  he  died 
at  the  end  of  February  1834, 

On  examining  the  body  after  death,  the  kidneys  were  found 
to  be  of  a  dark  colour  from  excessive  vascularity,  and  of  a  soft 
aud  somewhat  brittle  consistence;  the  distinction  between  the 
cortical  and  tubular  possitions  being  less  marked  than  under  or- 
dinary circumstances.  The  investing  membrane  of  the  kidney 
had  a  very  slight  adhesion  to  the  kidney  itself,  but  it  adhered  very 
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•  to  the  adipose  substance  of  the  loins.  On  the  surface  of 
efkch  kidney f  and  partly  imbedded  on  its  substance,  were  four  or 
five  membranous  cysts,  each  of  the  size  of  a  large  pea ;  and  in  one 
of  them  there  was  a  similar  cyat^  but  as  large  as  a  nutmeg,  com- 
pletely imbedded  in  the  cortioil  Bubataneep  The  pelvis,  infundi- 
bular and  ureters  were  not  more  capacious  than  under  ordinary 
drcimistances ;  but^  on  their  being  slit  open,  their  internal  mem- 
branous surface  presented  the  appearances  of  coasiderable  iuBam^ 
matiom 

It  could  not  be  said  that  the  bladder  was  found  altogether  free 
from  disease,  but  the  morbid  appearances  were  so  slight,  compared 
with  those  observed  in  the  kidneys  that  it  seemed  Impossible  to 
doubt  that  the  last-mentioned  organ  had  been  the  seat  of  the 
primary  disease,  and  that  the  latter  was  affected  only  in  a  secondary 
manner.  It  was  contracted,  and  the  muscular  tunic  was  somewhat 
thickened ;  but  not  more  so  than  must  have  been  the  case  in  a 
person  who  from  any  cause  had  been  teased  for  a  considerable  time 
by  an  incessant  inclination  to  void  bis  urine.  The  vessels  of  the 
mucous  membrane  were  turgid  with  blood ;  but  not  in  the 
Bame  degree  m  those  of  the  membranouji  Btructores  of  the 
kidneys* 

A  gentleman,  55  years  of  age,  consulted  me  with  Mr*  Bagster 
of  Compton  Street,  Brunswick  Square,  in  December  1834,  under 
the  following  circumstances :— He  complained  of  an  almost  in- 
cessaot  inclination  to  void  his  urine ;  of  an  excruciating  pain, 
referred  to  the  region  of  the  pubes  and  neck  of  the  bladder,  which 
ocearred  as  soon  as  the  urine  was  expelled,  and  then  subsided ;  and 
also  of  a  moat  severe  pain  extending  along  the  whole  canal  of  the 
urethra-  This  last  symptom  wag  not  especially  connected  with  the^ 
expulsion  of  the  urine.  It  wag  nearly  constant,  hut  not  quita  so, 
as  it  occasionally  intermitted  for  twelve  hours,  or  even  for  a  longer 
period. 

The  urine  was  acid,  and  when  voided  was  slightly  turbidjandof  an 
opal  colour.  When  allowed  to  stand,  it  deposited  some  loose  flakei=!, 
which  bore  a  more  near  resemblance  to  coagulated  to 
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mucus.  The  clear  urine,  after  this  deposit  had  taken  place,  was 
teeted  by  beat,  and  ai'terwards  by  the  addition  of  nitric  acid, 
and  proved  to  be  highly  albuminouSi  There  was  no  pain  iii 
the  loins. 

On  inquiring  into  the  patient's  history,  I  was  informed  that  in 
cMldhood  be  had  voided  a  small  calculus ;  that  he  had  generally 
enjoyed  good  health  until  the  year  1B24,  when  be  was  affected  by 
a  fluccession  of  slight  febrile  attacksj  attended  with  dcknees  and 
vomiting,  from  which,  however,  he  recovered,  so  as  to  be  appa- 
rently  quite  well  afterwards. 

In  the  year  1827  or  1828,  and  again  in  the  year  1834,  he  bad  a 
similar  attack.  The  last  of  these  continued,  with  occaBional  re- 
missionsj  from  September  to  the  beginning  of  November;  and 
immediately  after  it  bad  subsided  the  symptoms  of  irritation  in 
the  bladder  and  urethra  first  showed  themselves,  continuing  un- 
abated from  this  period  up  to  that  of  my  being  consulted.  After 
a  careful  investigation  of  the  case,  I  gave  it  as  my  opinion,  that 
the  real  seat  of  the  disease  was  in  the  kidneys,  and  that  the 
bladder  and  urethra  were  only  secondarily  affected ;  and  I  pro- 
posed a  plan  of  treatment  accordingly.  This  waa  continued  with- 
out any  manifest  improvement  until  the  5tb  of  January  18S5, 
when  the  patient  was  suddenly  seized  with  a  pain  in  the  neigh* 
hourbood  of  the  epigastrium,  followed  by  symptoms  of  peritoneal 
inflammation.  He  was  attended  by  Dr.  James  Johnson  and  Mr, 
Bagster,  but  their  efforts  for  his  relief  were  unavailing ;  and  he 
died  in  about  four  days  after  its  commencement, 

I  bad  the  opportunity  of  examining  the  body  in  conjunction 
with  the  gentleman  who  bad  attended  the  patient  in  bis  last  illness. 
Wo  found  the  abdomen  to  contain  a  yellow  fluid  resembling  a 
mistiu'c  of  bile  and  serum.  Coagulated  lymph  had  been  eflFused 
on  different  parts  of  tbe  siuface  of  the  peritonaeum,  but  chiefly  in 
the  neighbourhood  of  tbe  duodenum  and  jejunum,  and  bad  pro- 
duced adhesions  which  however,  being  recent,  were  easily  sepa- 
rated. The  gall-bladder  was  attached  in  this  manner  to  a  fold  of 
the  jejunum ;  and  on  these  adhesions  being  torn  through,  the  bile 
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was  observed  to  CBcape  from  it  in  a  small  stream.  On  laying  open 
the  gall-bladder  five  or  six  biliary  calculi,  from  the  size  of  a  pea 
to  that  of  a  borse-bean,  were  found  in  its  cavity ;  and  in  one  spot 
there  ims  a  distinct  ulceration  of  the  membrane  lining  it*  This 
ulceration  had  extended  completely  through  the  peritonieum^ 
covering  the  gall-bladder,  so  that  it  was  evident  that  there  mmt 
have  been  a  communication  between  the  cavity  of  that  viacus  and 
the  general  cavity  of  the  abdomen,  previous  to  the  formation  of 
the  adhesions  with  the  small  intestine. 

The  urethra  and  the  urinary  bladder  presented  no  appearance 
of  diseaae ;  but  the  tunics  of  the  bladder  were  thinner  than  might 
have  been  expectied,  considering  that  the  patient  had  for  some  time 
suffered  from  a  frequent  inclination  to  make  water.  The  mucous 
membrane  was  not  more  vascular  than  under  ordinary  circum- 
stances. The  prostate  gland  was  not  enlarged  j  but  it  might  be 
supposed  that  its  texture  was  a  little  firmer  than  usual* 

The  right  kidney  was  vascular,  and  of  a  somewhat  soft  and 
spongy  texture ;  and  its  investing  membrane  adhered  more  closely 
to  the  fat  of  the  loins  than  to  the  kidney  itself.  The  ureter  on 
tliis  side  was  unusually  small  and  attenuated.  The  left  kidney 
was  half  aa  large  again  as  usual.  The  fat  of  the  loins,  the  in- 
vesting membrane  of  the  kidney,  and  the  kidney  itself,  adliered  so 
closely  to  each  other,  and  were  so  consolidated,  that  they  could 
scarcely  be  separated  from  each  other.  In  the  upper  part  of  this 
kidney  there  was  a  membranous  cyst  containing  about  an  oimce  of 
a  turbid  fluid.  This  cyst  appeared  at  first  to  have  been  formed 
by  a  dilated  infundibulum ;  but  on  an  accurate  examination  it 
was  found  to  have  no  communication  with  the  pelvis  of  the  kidney- 
A  good  deal  of  earthy  matter  had  been  deposited  in  the  membrane 
forming  it,  so  that  in  one  part  it  appeared  like  a  shell  of  bone. 
In  the  lower  part  of  the  same  kidney  were  two  calculi  (composed 
of  the  oxalate  of  lime),  one  as  large  as  a  horse-bean,  the  other 
smaller  but  of  a  jagged  and  irregular  figure.  They  lay  in  two 
separate  infundibula,  projecting  into  tlie  pelvis.  The  left  kidney, 
like  the  right,  was  soft  and  vascular.  The  left  ureter  was  in  a 
natural  state. 
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WTiat  has  been  stated  now  seeme  to  afford  sivffieieot  evidence  i 
to  tho  existency  of  symptoms  referred  to  the  bladder  and  uretlini 
in  aome  cases  of  disease  in  the  kidney.  But,  with  my  present 
experience  I  am  led  to  this  further  conelusiouj  that  a  very  large 
proportion  of  the  eases  which  have  usually  been  confounded  tyoge- 
ther  under  the  general  appellation  of  irritable  bladder  are  really 
of  this  description ;  and  that  in  many  cases,  in  which  the  bladder 
is  actually  diseased,  it  was  not  ao  in  the  first  instance,  the  disease 
in  the  bladder  being  altogether  a  secondary  affection,  which  would 
never  have  existed  if  there  bad  not  been  a  previous  disease  in  the 
kidneyH. 

But  nothing  is  more  common  than  to  meet  with  disease  in  the 
kidney  in  the  examination  of  the  body  after  death,  where  there 
liad  been  no  complaints  as  to  the  bladder  and  lu-ethra during  life: 
and  in  many  living  pergone  there  are  indubitable  signs  of  the 
kidneys  being  diseased,  while  the  functions  of  the  bladder  and 
urethra  are  not  in  the  slightest  degree  disturbed.  It  cannot  ho 
supposed  that  it  is  merely  from  a  caprice  of  nature,  that  one 
organ  should  sometimes  sympathise,  and  sometimes  not^  with  the 
diaeases  of  another  j  and  tlie  question  therefore  arises,  in  what 
particular  cases  of  renal  disease  is  it  that  the  secondary  affections 
of  the  bladder  are  liable  to  occur  ? 

I  have  already  explained,  that  where  the  urine  is  overloaded 
with  acid,  show^ing  itself  in  the  form  of  lithate  of  ammonia,  or 
brown  or  red  sand,  or  where  being  alkaline  it  deposits  crystals  of 
the  triple  phosphate  of  ammonia  and  magnesia,  it  acts  as  a  sti- 
mulus to  the  parts  with  which  it  comes  in  contact,  and  that  an 
irritable  state  of  the  bladder  is  the  consequence.  But  there  is  no 
reason  to  doubt  that  other  unhealthy  secretions  of  urine  may 
produce  the  same  result ;  and  I  am  much  inchned  to  believe  that 
such  is  the  real  explanation  of  the  affection  of  the  bladder  in  the 
cases  which  are  now  under  our  consideration.  In  such  of  them  as 
have  fallen  under  my  observation  the  urine  has  been  always  altered 
from  its  healthy  condition,  and  its  sensible  qualities  maybe  de- 
scribed as  follows :  — 
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There  is  usually  a  copious  secretion,  the  specific  gravity  being 
below  the  ordinary  standard.  But  there  is  some  variety  in  this 
respect ;  and  I  have  known  the  specific  gravity  to  be  as  high  as 
r030.  When  tested  with  h'tmus  paper,  it  is  generally  found  to 
be  slightly  acid ;  but  occasionally  it  is  alkaline ;  or  it  is  some- 
times alkaline,  and  sometimes  acid ;  and,  as  I  shall  explain  here- 
after, the  disposition  in  it  to  become  alkaline  increases  as  the 
disease  advances.  AMien  first  voided  the  secretion  is  of  a  pale 
yellow  colour,  opaque  and  turbid ;  sometimes  having  minute  flakes 
of  lymph  floating  in  it.  On  the  addition  of  nitric  acid,  or  an 
exposure  to  heat,  there  is  an  abundant  coagulation  of  albumen. 
When  allowed  to  remain  at  rest  there  is  a  deposit  of  opaque 
matter,  and  not  unfirequently  of  pus.  The  urine  is  always  albu- 
minous, but  quite  different  in  appearance  from  that  which  is 
secreted  in  the  cases  which  were  first  described  by  Dr.  Bright,  and 
to  which  the  attention  of  physicians  has  been  of  late  years  so 
much  directed.  The  albuminous  matter  seems  to  be  mechanically 
suspended,  and  not  intimately  blended  and  assimilated  with  it ;  as 
if  the  kidney  were  in  a  state  of  chronic  inflammation,  secreting 
urine  from  one  set  of  vessels,  and  serum,  or  even  pus,  from  others. 
Such,  probably,  is  the  real  nature  of  the  disease  when  once  esta- 
blished, whatever  it  may  have  been  in  its  origin ;  and  you  will 
find  this  view  of  the  case  to  be  confirmed  by  some  facts  to  which 
I  shall  draw  your  attention  presently. 

The  great  majority  of  the  patients  who  are  thus  afiected  are  of 
the  male  sex.  Many  of  them  seem  to  have  been  originally  of  a 
feeble,  and  what  is  commonly  called  a  scrofulous,  constitution. 
The  disease,  however,  is  by  no  means  confined  to  persons  of  this 
description.  It  may  be  the  result  of  a  calculus  long  impacted  in 
the  kidney.  Not  unfrequently  it  follows  an  attack  of  gonorrhoea, 
thougli  I  suspect  that  it  may,  for  the  most  part,  be  traced  to  the 
treatment  employed,  rather  than  to  the  gonorrhoea  itself.  I  allude 
to  the  injudicious  exhibition  of  large  doses  of  copaivi  and  cubebs, 
especially  of  the  latter. 

The  patient  complains  of  a  too  frequent  inclination  to  void  his 
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urine;  the  period  diirinj^  whicli  lie  can  retain  it  varyiDg  from  & 
quarter  of  ao  hour  to  an  houip  There  is  a  cutting  pain  referred  to 
the  neck  of  the  bladder  and  urethra  as  tha  urine  flows,  and  te- 
maimng  for  some  time  afterwards ;  aBd  tliere  ie  a  conBtant  aeuBe 
of  nueasiness  above  the  pub^.  Sometimes  there  is  a  dull,  but 
rarely  a  severe,  pain  in  one  or  both  loins;  at  other  times  there  ij 
no  pain  in  the  loins  whatever,  or  so  little,  that  the  patient  searoel; 
thinks  of  mentioning  it  until  he  is  questioned  on  the  subjects  In 
a  few  instances  J  masses  of  lympli,  of  the  consistence  and  appear- 
ance of  jelljj  are  found  in  the  urine,  which  have  evidently  de- 
scended from  the  kidney.  In  one  case  the  patient,  who  for  two 
or  three  years  had  had  no  other  symptoms  than  a  too  frequent 
desire  to  make  water,  and  a  deposit  of  puB  in  tlie  urine,  was  sud* 
denly  seized  with  a  most  severe  pain  in  the  groin  and  testicle,  lo 
that  I  concluded  that  a  renal  calculus  was  making  its  way  down 
the  ureter.  Instead  of  this,  however,  soon  after  the  pain  had 
suddenly  terminated,  there  was  found  in  the  urine  a  mass  of  solid 
substimce,  resembling  fi brine,  of  a  pale  brown  colour,  of  a  corneal 
shape,  smooth  everywhere,  except  at  the  larger  extremity,  where 
it  had  an  irregular  and  fringed  appearance,  as  if  had  been  broken 
off  from  a  larger  mass.  From  this  time  he  continued  to  suffer  in 
the  same  manner,  voiding  similar  masses  of  solid  fmbstauce  at 
various  intervals,  and  in  one  of  these  attacks  he  died.  His  death 
took  place  in  the  country ;  and  I  believe  that  no  eKamination  of 
the  body  was  made  afterwards.  From  the  account  which  I 
received,  however,  1  was  led  t^  conclude  that  the  immediate  cause 
of  death  had  been  the  retention  of  on©  of  these  masses  of  fibrine 
in  the  ureter. 

As  the  disease  advances,  the  patient  becomes  feeble  and  emaci- 
ated ;  his  complexion  ia  sallow,  and  he  is  liable  to  attacks  of  nausea 
and  even  of  vomiting,  with  a  constant  sense  of  languor  and  liat- 
lessness,  and  indisposition  to  both  mental  and  bodily  exertion* 
The  desire  to  void  the  urine  is  incessant,  and  the  sufferings  caused 
by  the  accumulation  of  it  in  the  bladder  are  more  severe.  As  the 
bodily  health  becomes  impaired,  the  disposition  to  secrete  alkaline 
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urine  is  increased ;  and  this  change  is  the  usual  precursor  of  the 
more  urgent  symptoms  of  a£fection  of  the  bladder  which  mark  the 
advanced  stage  of  the  disease.  The  urine  deposits  a  large  quantity 
of  adhesive  alkaline  mucus;  it  is  of  an  offensive  ammoniacal 
odour^  scalding  the  urethra  as  it  flows,  and  producing  a  severe  and 
constant  pain  in  the  hypogastrium.  Even  in  the  origin  of  the 
disease  blood  is  sometimes  discharged  with  the  urine ;  but  at  this 
later  period  the  disposition  to  haemorrhage  is  increased.  In  some 
cases  the  urine  generally  is  tinged  with  bloody  and  at  other  times 
there  is  an  evacuation  of  pure  blood,  adding  greatly  to  the  patient's 
misery,  not  only  in  consequence  of  the  clots  becoming  lodged  in 
the  urethra,  and  obstructing  the  passage  of  the  urine,  but  by 
increasing  the  debility  of  an  already  weakened  frame.  The  pulse 
becomes  small  and  frequent,  the  tongue  is  dry  and  brown,  or  red 
and  glossy,  wit^  a  disposition  to  aphthsB ;  there  is  coldness  of  the 
extremities,  and  these  symptoms  usually  precede  the  patient's 
dissolution.  But  it  is  otherwise  in  some  instances,  the  patient 
dying  almost  suddenly  even  in  a  less  advanced  stage  of  his  com- 
plaint. Not  only  in  these,  but  in  many  other  cases  of  disease  of 
the  kidney,  it  occasionally  happens  that  an  accidental  circum- 
stance, which,  if  the  patient  were  in  health,  would  be  productive 
of  no  more  than  a  temporary  derangement  of  his  system,  may  be 
sufficient  to  extinguish  Ufe.  I  have  even  known  a  case  in  which 
the  introduction  of  a  bougie  having  been  followed  by  a  severe 
rigor,  the  usual  reaction  never  took  place,  and  the  patient  died 
in  consequence.  It  seems  probable  that  in  such  cases  it  is  the 
accumulation  of  some  noxious  matter  in  the  blood,  which  ought 
to  have  been  separated  from  it  by  the  kidney,  that  is  the  immedi- 
ate cause  of  death. 

I  have  had  several  opportunities  of  examining  the  morbid 
appearances  after  death,  where  the  patient  had  died  in  this  last 
stage  of  the  disease,  and  where  the  history  of  the  case  seemed  to 
indicate  that  the  kidney  had  been  the  only  part  aflfected  in  the 
first  instance.  One  or  both  kidneys  are  found  enlarged  in  size ; 
unusually  vascular ;  of  a  dark  red  colour ;  soft  w  ii ; 
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tlie  distinction  between  the  cortical  and  tubnlar  portions  being 
less  distinct  tlian  under  ordinary  circumstances.  Interspersed 
tliroughout  this  diseased  mass  there  are  sometimes  small  deposits 
of  a  yellow  substance^  apparently  unorganised  Ijmph,  The 
membranous  capsule  adheres  more  closely  to  the  surrounding 
parts  than  to  the  kidney  itself.  Sometimes  the  kidney  and  ureter 
are  imbedded  in  a  mass  of  firm  organised  lymph,  which  involTes 
all  the  neighbomring  structures.  Frequently  there  are  thin 
membranous  hag^  of  various  sizes  in  the  cortical  substance  con- 
taining, not  urine,  but  a  serous  fluid.  Abscesses  are  found  in  the 
kidney  of  various  sizes,  some  of  which  may  have  made  their  way 
into  the  pelvis  and  infundibula.  In  one  case  one  kidney  was  of 
double  its  natural  size^  and  full  of  deposits  of  cheesy  matter, 
resembling  that  which  is  found  in  scrofulous  lymphatic  gland«, 
varying  in  quantity  from  the  bulk  of  a  pea  to  that  of  a  liorse-hean. 
The  other  was  diseased  in  the  same  manner,  but  to  a  less  extent, 
Sometimes  an  offensive  mixture  of  pus  and  urine  is  found  in  the 
pelvis  and  ureter-  Occasionally,  but  rarely,  there  are  deposits  of 
phosphate  of  lime  adhering  to  the  mamillary  process;  raore 
frequently  there  are  similar  deposits  on  the  inner  sur&ce  of  the 
membranous  cyst  and  abscesses.  The  mucous  membrane  of  the 
bladder  and  ureters,  in  most  instances,  is  everywhere  of  a  dark-red 
colour,  from  excessive  vascularity,  and  exhibits  the  other  appear- 
ances which  have  been  already  described  in  the  history  of  inflam- 
mation of  the  mucous  membrane.  In  a  few  cases,  however,  the 
appearance  of  inflammation  is  only  in  patches,  and  where  it  exists 
the  mucous  membrane  is  partially  ulcerated.  These  ulcers  occur 
more  especially  about  the  orifice  of  the  ureter,  the  lower  extremity 
of  which  is  seen  making  a  small  nipple-like  projection  in  the 
centre,  if  the  patient  survives  this  stage  of  the  disease,  the  ulcer- 
ation of  the  mucous  membrane  extends  imtil  it  occupies  a  large 
portion  of  the  internal  surface  of  the  bladder.  Nor  are  these 
secondary  diseases  confined  to  the  bladder,  I  have  seen  eases  in 
wliich  abscesses  and  ulcers  of  the  prostate  gland  were  apparently 
to  be  referred  to  the  same  source,  as  I  shall  explain  further  in  the 
next  lecture. 
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In  concluding  this  part  of  the  subject,  I  think  it  will  be  worth 
while  to  give  you  the  particulars  of  the  following  case,  which 
is  interesting,  not  only  because  it  presents  a  complete  history  of 
the  disease  from  its  commencement  to  its  termination,  but  also 
because  it  is  plain,  from  the  condition  of  the  ureters,  that  the 
disease  of  the  bladder  was  not  the  result  of  continuous  in- 
flammation extending  to  it  along  the  mucous  membrane  of  the 
kidney. 

In  the  year  1822,  a  woman,  at  that  time  24  years  of  age,  first 
experienced  a  slight  pain  in  the  loins.  Two  years  afterwards  she 
had  an  attack  of  severe  pains  in  the  loins,  and  the  urine  appeared 
to  be  tinged  with  blood.  She  was  very  ill  for  several  weeks,  her 
medical  attendant  considering  the  disease  to  be  inflammation  of 
the  kidneys.  When  the  more- severe  symptoms  had  subsided,  the 
slighter  degree  of  pain  in  the  loins  remained  as  it  was  before  the 
attack  took  place.  Four  years  afterwards,  she  had  another  attack, 
which  was  also  supposed  to  be  one  of  inflammation  of  the  kidneys, 
but  less  severe  than  the  former  one.  At  the  end  of  another  year, 
for  the  first  time,  she  experienced  symptoms  of  the  bladder  being 
affected,  having  a  frequent  desire  to  void  her  urine,  and  pain  in 
voiding  it.  In  the  year  1830,  she  was  admitted  into  St.  George's 
Hospital,  her  condition  being  as  follows : —  She  complained  of  pain 
referred  to  the  loins  and  pubes.  She  voided  her  urine  frequently, 
and  in  small  quantities.  She  had  pain  in  the  extremity  of  the 
urethra,  especially  in  expelling  the  last  drops  of  urine.  She  had 
little  or  no  disposition  for  food,  was  in  a  state  of  great  debility, 
and  suffered  occasionally  from  rigors.  The  urine  was  highly 
serous.  No  calculus  could  be  detected  in  the  bladder.  Her 
general  health  continued  to  fail,  and  at  the  end  of  April,  two 
months  after  her  admission  into  the  hospital,  she  died. 

On  examining  the  body,  tubercles  and  a  few  small  vomicsB  were 
found  in  the  upper  part  of  each  lung. 

There  were  some  marks  of  inflammation  of  the  peritonaeum, 
especially  in  the  pelvis,  where  a  small  quantity  of  coagulated  lymph 
had  been  effused  on  its  surface. 
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The  glandular  structure  of  the  kidneys,  especially  of  the  rig 
kidney,  was  softer  and  more  vascular  than  in  health.  Near  tl 
pelvis  of  the  right  kidney,  a  small  portion  of  the  glandular  structu 
was  of  a  greenish  colour,  and  seemed  to  be  in  a  state  of  sphaeeln 
or  approaching  to  it.  Tlie  mucous  membrane  of  the  pelvis  ai 
infundibula  was  highly  inflamed. 

The  mucous  membrane  of  the  upper  extremity  of  the  ureter 
and  of  the  bladder  and  lower  part  of  the  ureters,  bore  marks  ( 
high  inflammation  also ;  but  the  middle  or  intermediate  portiui 
of  the  ureters  was  in  a  perfectly  healthy  state. 

Treatment  of  tlieae  Cases. 

You  will  easily  believe  that,  in  the  advanced  stage  of  the  cam- 
plicated  disease  which  I  have  just  described,  little  is  to  be  done  I; 
art  for  the  paticnt^s  relief.  The  exhibition  of  the  decoction  of  tb 
root  of  the  pareira  brava  may  restrain  the  secretion  of  the  id 
hesive  mucus,  from  the  inflamed  mucous  membrane.  Large  dceei 
of  opium  may,  in  some  degree,  mitigate  the  patient's  sufferings 
and  the  prudent  exliibition  of  wine  may  for  a  time  uphold  te 
failing  powers.  But  this  is  all;  and  the  disease  will ^pursae ic 
course  to  a  fatal  termination  in  defiance  of  all  your  efforts  U 
arrest  its  progress.  It  seems  Jis  if  when  the  kidney  had  been  fci 
a  considerable  time  the  seat  of  disease,  even  though  no  actml 
organic  cliango  of  structure  has  taken  place  in  it,  it  were  almo* 
incapable  of  recovery;  and,  at  all  events,  if  one  drop  of  matter hr 
deposited  in  its  substance,  this  must  be  regarded  an  the  commeIK^ 
inent  of  a  large  abscess,  and  as  leading,  almost  inevitable,  P 
the  worst  ultimate  results. 

Tliere  are,  however,  many  cases  in  which  the  patient  mayobtiiB 
a  cure,  and  there  are  others  in  which  his  symptoms  may  be  mtfj 
relieved,  under  a  judicious  mode  of  treatment.  I  conclude  tta- 
in  such  cases,  the  disease  is  that  which  can  be  designated  btc 
more  appropriate  name  than  that  of  clironic  inflammation  not^- 
sufficiently  advanced  to  have  produced  any  serious  change  in  ^ 
condition  of  the  kidney. 
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If  the  urine  be  more  than  usually  loaded  with  lithic  acid,  some 
advantage  may  be  derived  from  the  exhibition  of  moderate  doses 
of  the  liquor  potassaB,  or  the  bicarbonate  of  potass.  But  this  is 
seldom  necessary,  and  alkalies  ought  to  be  administered  with  great 
caution  where  there  is  danger  of  the  urine  becoming  alkaline,  and 
where  this  change  in  the  quality  of  the  secretion  is  likely  to  be 
followed  by  such  serious  consequences  as  those  which  I  have  des- 
cribed. Whenever  the  urine  is  secreted  alkaline  in  the  kidneys, 
or  has  a  tendency  to  be  alkaline,  the  opposite  treatment  is  indicated, 
and  the  mineral  acids  should  be  given  in  larger  or  smaller  doses 
according  to  circumstances. 

In  robust  persons,  where  the  disease  is  but  little  advanced,  and 
there  is  much  pain  in  the  loins,  a  moderate  quantity  of  blood  may 
be  taken  from  the  loins  by  cupping.  But  there  can  be  no  greater 
practical  error  than  to  suppose  that,  because  a  disease  partakes  of 
the  inflammatory  character,  it  is  therefore  to  be  relieved  by  blood- 
letting. Many  such  diseases  are  liable  to  occur  in  persons  of 
debilitated  constitution,  and,  being  once  established,  have  a  tendency 
to  increase  the  debility  in  which  they  have  originated,  being  at  the 
same  time  aggravated  instead  of  being  relieved,  not  only  by  the 
loss  of  blood,  but  by  active  depletion  in  other  ways.  In  some 
instances,  I  have  known  much  good  to  arise,  apparently,  from 
blisters  applied  necu:  the  affected  loin,  or  from  issues  made  ydth 
caustic,  or  setons  in  the  same  situation.  But  even  these  should 
not  be  had  recourse  to  without  due  consideration ;  and  in  persons 
of  a  delicate  habit  I  am  inclined  to  restrict  their  use  to  those  cases 
in  which  the  pain  in  the  loins  is  considerable,  or  in  which  there  is 
a  discharge  of  pus,  or  of  masses  of  unorganised  lymph  from  the 
kidney. 

For  the  same  reason  that  depleting  remedies  are  to  be  used  with 
caution,  it  is  never  desirable  that  the  patient  should  be  placed  on 
a  very  low  or  abstemious  system  of  diet.  He  should  have  animal 
food  daily,  with  the  addition  of  a  moderate  quantity  of  ale  or 
wine.     He  should,  if  possible,  reside  on  a  dry  gravelly  soil  rather 
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than  in  a  low  and  damp  situation ;  or  he  may  derive  benefit  from 
a  Fi^aid^nce  at  the  se^-side. 

The  uva  ursi  hm  a  doubtful  reputation  as  a  remedy  in  cbma  of 
diseiiee  of  the  bladder^  some  believing  it  to  be  of  great  efficacy^ 
and  others  atti-ibutlng  to  It  no  effic4:^cy  whatever*  My  own  expe- 
rience would  lead  me  to  suspect  that  its  influence  is  confined  to  the 
cases  of  which  I  am  now  treating,  but  that  in  these  it  may  in  some 
instances  be  employed  with  much  advantage.  It  must  be  admin- 
istered, however  in  larger  doses  than  those  which  I  find  to  be  iii 
common  use.  Thus  from  5J.  to  3  ij*  of  the  extract  may  be  given 
in  pills  daily,  or  from  ^ruL  to  ^^vL  of  the  following  infusion, 
which  has  appeared  to  me  to  be  more  useful  than  the  extract, 

Jt    Fohorum  nvns  tirai  ^. 

Aquas  diatdlatoe  ferventie  Jxviij. 
Macera  p^r  horas  ij-,  dein  decoquo  ad  J^XJ-  ®t  ^1*- 


But  neither  the  extract  nor  the  infuaion  produce  an  immediate 
improvement ;  and  if  the  experiment  of  taking  this  medicine  he 
begun,  the  patient  must  make  up  his  mind  to  persevere  in  it  for  a 
very  considerable  time,  before  he  can  form  an  opinion  a^  to  the 
result. 

There  is,  however,  another  remedy,  which,  if  my  observations 
be  correct,  is  much  more  to  be  relied  on  than  the  uva  lu^si, 
namely,  the  diosma  crenata,  or  huchn.  Of  this,  also,  I  am  lod 
to  believe  that  its  efiicacy  as  a  medicine  is  Hmiled  to  this  parti- 
eular  class  of  cases,  and  in  these  1  cannot  doubt  that  I  have  seen 
it  productive  of  the  most  beneficial  efifects.  From  Jiss,  to  ^ij, 
of  the  infusion  of  the  diosma  (of  the  Pharmacopoeia)  may  he  given 
twice  or  three  times  daily*  The  operation  of  it  is  slow,  like  that 
of  the  uva  ursi,  so  that  it  is  needless  for  the  patient  to  take  it 
unless  he  fully  intends  to  continue  to  do  so  for  a  very  long  perio 
1  have  known  persons  who,  with  some  brief  occasional  inter-' 
missions,  liave  persevered  in  its  use,  slowly,  but  unifonnly  mend- 
ing, even  for  two  or  three  years*  It  would  appear  that  thi 
garsaparilla  may  sometimes  be  combined  with  the  diosma  with 
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• 
considerable  advantage.     So  much  of  a  concentrated  preparation 

of  the  former  as  is  equal  to  half-a-pint  of  the  decoction,  may  be 

taken  daily ;  and  the  bicarbonate  of  potash  or  some  mineral  acid 

may  be  added  (if  they  be  required)  to  the  other  remedies. 

Another  remedy,  which  I  have  administered  with  apparent 
advantage  in  these  cases,  is  the  tinctura  ferri  aeaquichloridi.  It 
may  be  given  in  doses  of  tt\^  viij.  to  tt\.xx.  twice  daily,  either  in 
any  simple  vehicle,  or  in  combination  ydth  the  infusion  of  the 
diosma.  In  the  latter  case,  the  tincture  may  be  given  for  a  month 
or  six  weeks  at  a  time ;  and  this  course  may  be  repeated  occa- 
sionally, the  infusion  being  still  administered  in  the  intervals. 

Before  I  conclude  the  present  Lecture,  I  feel  it  to  be  my  duty 
to  caution  you  against  the  unnecessary  introduction  of  instnunents 
into  the  bladder  in  these  cases.  It  may  be  riglit,  probably  it  is 
so  in  most  cases,  in  the  first  instance,  to  introduce  a  sound  or 
catheter,  so  as  to  ascertain  whether  there  be  an  obstruction  in  the 
urethra,  or  a  calculus  in  the  bladder,  or  whether  the  patient  retain 
the  power  of  emptying  the  bladder  by  his  own  efforts.  But  if 
these  questions  be  determined  in  the  negative,  it  is  better  that 
you  should  abstain  from  the  further  use  of  instruments.  Every 
examination  gives  the  patient  a  good  deal  of  pain  at  the  time,  and 
it  often  happens  that  much  distress,  both  local  and  constitutional, 
follows,  which  may  not  subside  for  two  or  three  days.  Sigors  also 
are  more  likely  to  occur  after  such  examinations,  than  in  ordinary 
cases  of  urinary  disease ;  and  I  have  already  observed,  that  these 
are  attended  with  actual  danger  in  all  cases  in  which  the  powers 
of  the  system  are  exhausted  by  long-continued  disease  of  the 
kidney.  Where  it  is  thought  advisable  to  examine  the  urethra 
and  bladder  by  the  introduction  of  instruments,  twenty  or  thirty 
minims  of  tincture  of  opium  or  a  tumbler  of  hot  brandy  and 
water  (I  am  inclined  to  believe  that  the  latter  is  to  be  preferred), 
may  be  administered  immediately  afterwards.  This  will  rarely 
fail  to  prevent  the  occurrence  of  a  rigor,  and  no  inconvenience, 
whicli  the  laudanum  or  wine  may  occasion,  can  be  put  in  com- 
petition with  the  great  advantage  arising  from  their  use. 

VOL.  II.  K  K 
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LECTURE   Ylh 

INFLAlfMATION   OF   THE   PHOSTATB   OLANBp 

Affections  of  the  proetate  gland  are  met  with  chiefly  in  those  who 
are  adTanced  in  years.  This  organ,  however*  is  not  altogether 
exempt  from  disease  in  earlier  life.  In  case*  of  gonorrhoea  it  not 
unfrequently  liappens  that  the  discharge  from  theiiretlira  suddenly 
ceases*  and  that  the  inflammation  leaving  the  part  originally 
affected  attacks  the  prostate*  The  peculiar  Bymptoms  which  occur 
in  the  cases  to  which  I  allutle  cannot  be  well  explained  in  any 
other  way,  and  it  may  be  observed  that  they  never  occur  ejccept 
in  the  male  sex. 

The  patient  observes  that  the  gonorrhoea!  discharge  stains  hia 
linen  much  less  than  it  did  before,  or  that  it  ceases  altogether ; 
and  he  experiences  at  the  same  time  a  frequent  inclination  to  void 
his  urine,  and  a  difficulty  in  voiding  it.  He  complains  of  un* 
easiness  and  pain,  referred  to  the  neck  of  the  bladder,  extending 
forward  in  the  course  of  the  perineum  and  urethra,  and  aggravated 
on  each  attempt  to  make  water.  In  some  eases  there  is  a  complete 
retention  of  urine.  The  impulse  to  make  water  is  then  violent 
and  irresistible ;  and  it  is  attended  with  more  suffering  than  in 
ordinary  c^ases  of  retention,  on  account  of  the  contents  of  the 
bladder  being  pressed  with  force  against  the  inflamed  and  tender 
prostate*  There  is  a  sense  of  fulness  in  the  perineum  and  rectum ; 
and  the  prostate  is  manifestly  tender  when  examined  from  the 
rectum  with  the  finger. 

Not  uncommonly  suppuration  takes  place,  and  an  abscess  forniBj 
of  which  the  symptoms,  in  the  fii'st  instance,  are  generally  obscure. 
As  the  abscess  advances,  the  perineum  becomes  tender,  and  there 
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is  a  perceptible  tbougli  sUgbt  tumefaction  and  hardness  in  some 
one  part  of  it.  The  abscess,  if  left  to  take  its  own  course,  some- 
times bursts  internally— that  is,  into  th<*  urethra ;  niore  frequently 
it  makes  its  way  through  the  fascia,  cellular  membrane^  and 
muscles  of  the  perineum,  and  bursts  through  the  external  skin. 

These  local  changes  are  attended  with  no  small  degree  of 
disturbance  of  the  general  system.  The  pulse  is  frequent^  the 
skin  hot,  the  tongue  furred,  and  the  formation  of  matter  is  often 
indicated  by  rigors. 

The  first  object  of  the  surgeon  should  be  to  prevent  suppuration. 
The  patient  should  remain  in  bed,  in  the  borizontal  posture. 
Blood  is  to  be  taken  from  the  loins,  or  perineum,  by  cupping ; 
and  the  cupping  should  be  repeated,  or  not,  according  to  cir- 
cumstances. Cupping  on  the  perineum,  however,  can  be  performed 
only  by  a  dexterous '  cupper  x  and  where  such  an  one  cannot  be 
procured,  leeches  must  be  applied  instead.  An  active  aperient 
should  be  exhibited,  followed  by  an  opiate  in  the  form  of  an 
enema  or  suppository.  The  bowels  having  been  freely  opened, 
the  patient  will  often  derive  the  greatest  benefit  from  the  use  of 
calomel  taken  in  pills  in  sufficient  quantity  tn  subject  him  to  the 
mercurial  influence.  If  there  be  a  retention  of  urine,  the  gum 
catheter,  without  a  wire  or  stilet,  may,  in  almost  every  instance, 
b©  readily  passed  into  the  bladder.  It  is  better  to  use  a  very  small 
catheter,  and  to  introduce  it  again,  whenever  it  is  required,  than 
to  leave  it  constantly  in  the  lu-etbra  and  bladder.  If  there  be 
reason  to  believe  that  abscess  is  formed j  you  should  endeavour  to 
procure  an  external  discharge  for  the  niiitter,  in  order  to  prevent 
it  bursting  into  the  urethra.  If  such  symptoms  as  I  have  described 
exist,  and  go  on  for  some  time  increasing,  and  you  discover  a 
fulness  and  tenderness  of  the  perineum,  do  not  wait  for  any  more 
certain  indication  of  the  abscess;  but  introduce  a  lancet,  in  the 
direction  indicated  by  the  tenderness  and  swelling.  It  will  often 
be  nec^sary  to  pass  it  quite  up  to  the  shoulders^  or  even  to  the 
handle,  before  you  reach  the  abscess*  But  you  may  do  this  fear- 
lessly.    There  is  no  danger  of  any  ill  consequences  from  such  a 
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puncture*  If  there  be  abecess,  jon  mil  by  this  proceedmg  imme- 
diately relieve  the  distress  wbich  the  patient  ssuffcrs,  at  the  same 
time  tliat  you  prevent  further  mischief.  If,  on  the  other  hand, 
there  be  no  abscess,  the  puncture  dom  not  make  the  condition  of 
the  patient  worse  than  it  was  befora  Indeed,  partly  from  the 
loss  of  blood,  partly  by  removing  the  tension  of  the  soft^  parts  of 
the  perineura,  it  ii^  generally  useful  to  the  patient,  even  when  it 
does  not  answer  the  purpose  of  allowing  the  escape  of  matter. 

When  an  abscess  of  this  kind  has  been  opened,  or  has  burst  in 
the  perineum*  it  generally  happens  that  a  portion  of  the  urine 
flows  through  it,  showing  that  it  communicates  with  the  urethra 
as  well  as  externally.  This  prevents  it  from  healing,  and  in  order 
that  the  inconvenience  should  be  relieved,  a  full-sized  bougie  or 
catheter  should  be  introduced  from  time  to  time,  under  which 
treatment  the  healing  will  be  soon  completed. 

Abscess  of  the  prostate  gland  may  take  place  in  young  men 
under  <Jther  circumstances  beside  those  which  I  have  just 
mentioned- 

A  man  about  30  years  of  age  was  received  into  the  hospital, 
voiding  his  ujrine  every  twenty  or  thirty  minutes,  and  complaining 
of  an  aching  pain  in  the  loins;  but  of  no  pdn  anywhere  else. 
The  urine  deposited  a  small  qusfntity  of  yellow  puriform  sediment 
He  said  that  the  symptoms  had  begun  two  years  ago,  and  that  in 
the  commencement  of  the  disease  the  iirine  had  been  tinged  with 
blood,  I  prescribed  the  use  of  an  opiate  clyster  every  night;  and 
under  this  treatment  the  inclination  to  make  water  beciune  less 
frequent. 

About  a  month  after  his  admission  into  the  hospital,  the  patient 
was  suddenly  seized  with  symptoms  of  apoplexy,  and  he  died  in 
the  course  of  a  few  hours.  In  the  examination  of  the  body,  we 
discovered  an  abscess  of  the  size  of  a  large  w-alnut,  occupying  the 
posterior  part  of  the  prostate  gland,  and  extending  into  the  space 
between  the  bladder  and  vasa  diiferentia  behind  the  neck  of  the 
bladder.  On  shtting  open  that  portion  of  the  urethra  which  passes 
through  the  prostate,  a  large  irregidar  ulcerated  orifice  was  dla- 
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covered  behind  the  verumontaBum,  through  which  the  probe 
passed  at  once  into  the  cavity  of  the  abscess. 

I  had  the  opportunity  of  observing  the  same  morbid  appcarancea 
in  the  post-mortem  examination  of  a  patient  who  died  under  the 
care  of  Dr*  Prout  and  myself,  and  who  had  long  laboured  under 
symptoms  of  disease  at  the  neck  of  the  bladder.  I  conclude  that 
in  the  following  case,  also, 'the  eeat  of  the  abacess  was  in  the 
prostate  gland. 

A  gentleman,  about  30  years  of  age,  consulted  mej  complaining 
that  the  urine  flowed  slowly,  and  with  difficulty  I  introduced  a 
gum  catheter,  and  fotmd  a  considerable  quantity  of  nriue  left  in 
the  bladder^  after  he  had  voided  what  he  conid  by  his  own  efforts. 
There  was  no  stricture  of  the  urethraj  and  the  use  of  the  instru- 
ment did  not  relieve  the  difficulty  of  making  water,  so  that  it  was 
necessary  to  introduce  it  two  or  three  times  daily.  ^Tien  this 
plan  bad  been  persevered  in  for  three  or  four  days,  there  took 
place  one  evening  a  severe  attack  of  shivering.  The  next  day  it 
WM  discovered  that  the  urine  deposited  a  considerable  quantity  of 
puB.  The  patient  could  now  make  water  and  empty  his  bladder 
without  the  assistance  of  the  catheter :  however,  he  was  directed 
not  to  do  so,  but  to  use  the  catheter  for  himself  every  six  or  eight 
hours.  The  urine  continued  to  deposit  the  same  purulent  sedi- 
ment, but  the  quantity  of  it  gradually  diminished,  and  in  the 
course  of  two  or  three  weeks  it  disappeared  entirely;  but  no 
symptoms  being  left,  the  use  of  the  catheter  was  not  considered 
necessary.  I  have  seen  this  gentleman  several  times  since,  on 
other  occasionsj  and  as  fiir  as  I  know,  he  has  never  had  any  return 
of  the  complaint. 

In  the  case  which  I  have  mentioned  as  having  been  attended  by 
Dr,  Prout  and  myself,  in  addition  to  the  abscess  at  the  neck  of  the 
bladder,  there  were  abscesses  and  extensive  disorganisation  of  the 
kidneys.  I  may  here  refer  you  to  what  I  observed  as  to  the  coexist- 
ence of  disease  in  the  kidney  and  bladder  in  the  last  Lecture.  We 
cannot  well  doubt  the  existence  of  this  combination  in  the  following 
case,  although  the  fact  was  not  absolutely  proved  by  dissection. 
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A  yoting  man  bad  syinptoma  which  caused  me  to  suspect  the 
eKietence  of  abscess  of  the  prostate*  Under  these  circumstances 
he  was  seized  with  a  rigor,  with  pain  in  the  loiiiSj  extending 
downwards  in  the  course  of  the  ureter ;  in  short,  with  sjmptoms 
like  those  produced  by  the  passage  of  a  calculus  from  the  kidney 
into  the  bhidder.  These  syuaptoms  suddenly  ceased,  and  he  Toided, 
not  a  calculus,  but  a  mass  of  lymph  and  pus,  and  some  blood, 
which  came  away  with  the  urine*  I  now  was  led  to  beUare  that 
I  had  been  mistaken  in  my  notion  as  to  the  original  seat  of  th^ 
(liseaBe,  and  to  suspect  that  the  »eck  of  the  bladder  had  been 
affected  only  from  synxpatliy  with  the  kidney  ;  but  soon  afterwards 
another  abscess  presented  itself  in  the  perineum,  which  I  opened 
with  a  lancet,  proving  that  my  original  opinion  had  not  been 
incorrect.  This  gentleman  went  into  the  country,  and  eoon  after- 
wards died  labouring  under  a  severe  diarrhcEap  Unfortunately, 
the  body  was  not  examined  after  death. 

When  a  patient  labours  under  such  symptoms  as  would  lead  you 
to  beUeve  that  an  abscess  has  formed  in  the  prostate,  communi- 
cating with  the  neck  of  the  bladder,  you  should  direct  him  not  only 
to  be  as  quiet  as  possible,  but  to  remain  altogether  in  the  hori- 
zontal poature.  You  should  instruct  him  in  the  use  of  the  gum 
catheter ;  and  ho  should  introduce  it  for  himself  whenever  he  ha^ 
the  desire  to  void  his  urine,  so  that  he  may  always  make  water  by 
means  of  the  catheter,  and  not  by  his  own  efforts.  In  some 
instances  I  have  caused  the  gimi  catheter  to  be  constantly  retained 
in  the  urethra  and  bladder,  until  the  abscess  has  healed  i  but  this 
plan  not  unfrequently  irritates  the  neck  of  the  bladder ;  and  the 
occasional  introduction  of  the  catheter  is,  for  the  most  part,  to  be 
preferred*  In  other  cases,  even  this  excites  irritation,  and  the 
catheter  must  be  omitted  altogether. 

Besides  this,  you  must  attend  to  the  state  of  the  patient's 
general  health.  There  is  usually  a  weak  state  of  the  constitution ; 
the  patient  is  probably  of  a  scrofulous  habit,  and  the  healing  of 
the  abscess  may  be  promoted  by  tLe  exhibition  of  the  sulphate  of 
quinine,  or  iron,  or  other  tonics.     It  has  appetired  to  mc,  in  some 
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cases,  that  good  has  been  derived  from  the  internal  use  of  the 
cubebs  pepper.  Twenty  grains  of  the  powder  may  be  administered 
three  times  daily.  "  It  seems  to  act  as  a  gentle  stimulus  to  these 
parts,  probably  operating  on  the  disease  much  in  the  same  way  as 
Ward's  paste  opierates  on  abscesses,  and  fistulas,  and  ulcers  of  the 
rectum. 


I  have  mentioned  formerly  that  an  enlargement  of  the  prostate 
gland  sometimes  occurs  as  a  consequence  of  stricture  of  the 
urethra,  subsiding  spontaneously  after  the  stricture  is  cured.  The 
same  tiling  may  happen  after  gonorrhoea,  especially  where  the 
patient  has  neglected  his  complaint;  hunting,  or  using  other 
violent  exercise,  before  the  discharge  has  ceased.  In  one  case  of 
this  kind  the  prostate  was  enlarged  (apparently)  to  four  or  five 
times  its  natural  size,  producing  much  uneasiness  from  pressure 
on  the  rectum,  but  not  in  any  degree  interfering  with  the  functions 
of  the  bladder.  The  disease  subsided,  but  very  gradually ;  and 
in  the  course  of  three  or  four  years  no  perceptible  enlargement 
remained. 

I  shall  mention  the  particulars  of  another  case,  in  which  the 
patient  attributed  the  disease  to  an  attack  of  gonorrhoea  at  a 
former  period,  and  which  is  also  of  some  interest  on  account  of  its 
having  immediately  yielded  to  the  treatment  employed. 

A  gentleman,  31  years  of  age,  consulted  me,  with  Mr.  Turner,  of 
ICing  Street,  Holbom,  under  the  following  circumstances.  He 
complained  of  pain,  referred  to  the  perineum,  hypogastrium,  and 
back  part  of  the  pelvis,  and  extending  down  the  thighs.  The 
pains,  however,  were  not  very  severe.  He  had  a  sense  of  obstruc- 
tion in  the  rectum  on  the  passage  of  the  faeces.  He  was  tormented 
by  the  desire  to  void  his  urine  more  frequently  than  is  usual ;  but 
he  had  no  difficulty  in  voiding  it ;  he  could  empty  his  bladder  by 
his  o^vn  efforts,  and  the  urine  was  transparent  and  healthy.  The 
urethra  was  free  from  disease ;  but  the  prostate  gland,  when  ex- 
amined from  the  rectum,  was  found  to  be  enlarged  to  two  or 
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tbreo  times  its  ordinary  si^se,  Tlie  patient  imid  that  the  diseas*? 
bad  existed  in  its  present  foniij  for  three  or  four  years ;  but  he 
could  nevertheless  trace  its  origin  to  a  severe  gonorrhcca  under 
which  he  had  laboured  ten  years  ago.  He  had  no  other  mm- 
plaints.  We  prescribed  for  him  two  grains  of  tlie  iodide  of 
potassium  to  be  taken  three  times  dmilyi  This  plan  was  pt 
under  Mr,  Turner*s  direction  for  about  seven  weeks,  when  I 
again  consulted.  He  was  now  nearly  free  from  pain  i  voided  his 
urine  not  more  frequently  than  other  persons,  and  as  much  as 
ten  ounces  at  once-  The  prostate  gland  was  reduced  to  its  natural 
size.  As  a  matter  of  precaution  I  advised  that  the  iodide  of 
potassium  should  be  taken  for  another  fortnight- 


Chronic  Enlargement  of  tlie  Prostate  Gland. 

I  have  said  that  the  prostate  gland  ifl  more  firequently  the  s^t 
of  diaease  in  old  age  than  it  is  in  youth. 

At  different  periods  of  human  life  different  changes  take  place 
in  the  condition  of  the  organs  of  which  the  system  is  composctd; 
and  none  of  theae  are  more  remarkable  than  those  which  show 
that  the  intiividual  has  entered  on  that  downward  course,  which 
is  to  end  in  his  dissolution. 

Wien  the  hair  becomes  grey  and  scanty^  when  specks  of  earthy 
matter  begin  to  be  deposited  in  the  tunics  of  the  arteries,  and 
when  a  white  zone  ia  formed  at  the  margin  of  the  cornea,  at  this 
same  period  the  prostate  gland  usually^  I  might  perhaps  say  in- 
variably, becomes  increased  in  size.  This  change  in  the  condition 
of  the  prostate  gland  takes  place  slowly^  and  at  first  imperceptibly^ 
and  the  term  chronic  enlargement  is  not  improperly  employed 
to  distinguish  it  from  the  inflammatory  attacks  to  which  this 
organ  is  liable  in  earlier  life. 

In  the  post-mortem  examination  of  persons,  who  die  labouring 
under  this  disease*  we  find  the  prostate  sometimes  enlarged  only 
in  a  slight  degree;  but  frequently  it  is  two  or  three  times,  and 
occasionally  even  ten  or  fifteen  times,  it^  natural  sixe.  We  also 
find  more  or  less  alteration  in  its  t-exture.     For  the  most  part  it 
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harder  thaB  natural  \  but,  in  a  few  instances,  it  is  the  reirerset 
some  instances,  the  enlarged  prostate  retains  nearly  ite  natural 

form ;  aud,  under  these  circumstances,  if  you  lay  open  the  cavity 

rf  the  bladder,  you  find  the  existence  of  the  disease  marked  only 

by  the  appearanoe  of  a  uniform  circular  projection  siurounding 
ae  internal  orifice  of  the  urethra.  More  frequently,  however,  the 
Iforni  of  the  prostate  is  altered,  and  it  no  longer  presents  the 
[mppearance  of  a  chestnut  placed  at  the  neck  of  the  bladder,  and 

perforated  by  the  urethra.     Posteriorly  the  lateral  portions  of  the 

prostate  are   found   extending  on  the   outside  of  the  vesicuto 
eminales,  between  the  bladder  and  the  rectum.     That  part  of  the 

jrosiate,  also,  which  is  situated  between  the  rasa  deferentia  and 
Ithe  neck  of  the  bladder,  and  to  which  Sir  Everard  Home  has  given 
[the  name  of  the  third  lobe,  becomes  enlarged  also,  forming  a 
[tumour  projecting  forward  into  the  cavity  of  the  bladder,  behind 
[the  inner  orifice  of  the  urethra.  This  tumour  varies  in  size  from 
I  that  of  a  horse-bean  to  that  of  an  orange,     \^Tien  small,  it  is 

of  a  conical   form,   the    apex  of  the  cone    projecting  into   the 
^bladder,   and  the   basis  being   continued   into   the   rest   of  the 
state.     WTien  large,  the  basis  is  often  the  narrowest  part,  and 
fit  swells  out  so  as  to  ha?e  a  pyriform  figure  towards  the  bladder. 

In  some  instances,  by  the  side  of  that  which  I  have  just  mentioned, 
[there  is  another  tumour,  formed  by  one  of  the  lateral  portions, 

also  projecting  into  the  bladder. 

The  canal  of  the  urethra,  where  it  passes  through  the  enlarged 
[•prostate,  ifi  generally  flattened;  and  when  the  latter  is  divided 
Itransversely,  the  urethra  appears  like  a  slit,  rather  than  like  a 
[cylindrical    eanah      Not   unfrequcntly   the   enlargement   of  the 

prostate  so  alters  the  form  of  the  urethra,  that  instead  of  pursuing 
I  a  straight  course  through  the  gland,  it  is  inclined  fir^t  to  one  side 
Land  then  to  the  other.  You  would  expect  the  urethra  to  be 
I  rendered  narrow  in  consequence  of  the  increased  bulkof  tJie  parts 
[by  which  it  Is  surrounded;  and  so  it  is  in  many  instances :  in 
[others,  however,  it  is  actually  wider,  being  dilated  into  a 
[ainus  where  it  lies  in  the  centre  of  the  prostate,     1 1 
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such  a  sinua  to  exist  of  a  sufficient  size  to  contain  two  or  three 
ounces  of  fluid.  In  addition  to  these  clianged  the  natural  cmre 
of  the  urethra,  as  it  approaches  the  bladder,  ia  increaaed*  It  fornw 
a  portion  of  a  smaller  circle.  It  also  becomes  elongated^  bo  that 
the  distance  between  the  orifice  on  the  glans  penis  and  the  cavity 
of  the  bladder  is  greater  than  natural.  This  is  the  necessary  con- 
sequenca  of  the  increased  size  of  the  prostate ;  and  in  tMs  manner 
as  much  as  an  inch  or  an  inch  and  a  half  is  sometimes  added  ta 
tbe  length  of  the  urethra. 

Malignant  diseases  of  tbe  prostate  are  of  very  rare  occurrence, 
and  it  is  certainly  a  great  mistake  to  apply  the  term  scirrhus  to 
the  caaea  which  are  now  under  our  consi deration.  The  chronic 
enlargement  of  the  prostate  may  be  said  to  be  a  disease  of  a 
peculiar  kind  having  no  exact  resemblance  to  what  we  meet  with 
in  any  other  organ.  It  may,  however,  in  some  respects  be  com- 
pared to  the  chronic  enlargement  of  the  thyroid  gland,  known  by 
the  name  of  bronchocele.  Like  the  latter,  it  is  generally  slow  in 
its  progress;  and  frequently  after  having  reached  a  certain  point, 
if  proper  treatment  he  employed,  it  remains  almost  stationary  for 
many  years.  It  is  on  the  whole  a  rare  occurrence  for  it  to  ter- 
minate in  ulceration  or  abscess ;  and  the  symptoms  to  which  it 
gives  rise  are,  with  a  few  exceptions,  to  be  referred  to  the  in- 
fluence which  tbe  disease  exercises  over  the  functions  of  the  parts 
in  the  neighbourhood. 


S^/^mptoms  of  the  Chronic  Enlargement  of  ike  Prostate  Oland. 

There  are  but  few  individuals  who,  in  the  latter  period  of  Ufe, 
do  not  suffer  gome  degree  of  inconvenience  in  consequence  of  the 
enlarged  state  of  the  prostate.  The  bladder  becomes  irritable, 
and  there  is  a  more  frequent  inclination  to  void  the  urine  than 
under  ordinary  circumstances :  the  urine  being  at  the  same  time 
ejected  in  a  slower  stream.  These  symptoms  come  on  very  gra- 
dually, and  for  a  considerable  time  attract  but  little  of  the 
patient's  attention.  A  sudden  and  violent  aggravation  of  them 
may,  howeverj  take   place   in  any  period.     In  consequence  of 
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exposure  to  damp  and  cold,  or  some  regularity  as  to  diet,  and,  very 
frequently,  as  a  result  of  venereal  excitement  at  a  time  vihen  the 
sexual  powers  are  beginning  to  decline,  there  is  an  increased  de- 
termination of  blood  to  the  prostate,  which  was  before  enlarged, 
causing  it  to  become  still  further  increased  in  size.  The  expulsion 
of  the  urine  then  becomes  more  difficult  than  it  was  before,  and 
soon  is  prevented  altogether.  There  is,  in  short,  a  complete 
retention  of  urine. 

The  symptoms  of  retention  of  urine,  from  enlargement  of  the 
prostate,  are  not  very  different  from  those  which  occur  where  the 
retention  is  the  consequence  of  stricture  of  the  urethra,  but  the 
termination  is  diflferent.  I  never  saw  a  case  in  which,  under  these 
circumstances,  the  bladder  had  given  way,  as  sometimes  happens 
where  there  is  a  retention  from  stricture ;  but  I  am  informed  that 
such  a  case  has  occurred,  and  that  the  bladder,  ruptured  at  its 
fundus,  is  preserved  in  the  Museum  of  St.  Bartholomew's  Hospital. 
It  is  evident  that  the  urethra  itself  cannot  be  ruptured,  as  the 
urine  does  not  even  enter  it,  the  obstruction  being  altogether 
posterior  to  it.  But  the  patient  cannot  survive  a  retention  of 
urine  from  this  cause,  any  more  than  he  can  survive  a  retention  of 
urine  from  other  causes,  beyond  a  certain  period  of  time.  The 
powers  of  his  nervous  system  become  exhausted :  there  is  a  ces- 
sation of  local  suflfering;  the  tongue  becomes  dry  and  black, 
coma  supervenes,  and  the  symptoms  terminate  in  death.  Mr. 
Travers  has  informed  me  of  two  cases  of  long-continued  retention 
in  consequence  of  enlargement  of  the  prostate  which  fell  under  his 
observation,  in  each  of  which  the  mucous  membrane  was  converted 
into  a  slough,  and  was  found,  after  death,  lying  loose  in  the  cavity 
of  the  bladder. 

The  prostate  being  once  enlarged,  it  is  evident  that  a  very 
small  addition  to  its  bulk  may  be  sufficient,  under  certain  circum- 
stances, to  prevent  the  expulsion  of  urine  from  the  bladder. 
Hence  it  is,  that  no  individual  who  labours  imder  this  disease  can  be 
regarded  at  any  time  as  being  at  any  time  free  from  the  danger  of 
a  complete   retention  of  urine.     This,  however,  where   surgical 
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assistance  can  be  procured,  and  proper  troatment  is  employed,  is 
for  the  most  part  only  a  passing  eviL  The  patient  is  relieved  bj 
the  jadicious  administration  of  art,  and  a  considerable  time  nmj 
elapse  before  he  experiences  another  similar  attack. 

But  he  is  liable  t^  other  evils,  which,  although  less  formidable 
in  appearance,  and  more  insidious  and  gradual  in  tiieir  progr^ae^ 
lead.  If  neglected,  to  a  no  less  fatal  result*     As  the  disease  ad- 
vances, the  ujine  is  ejected  in  so  slow  a  stream  that  it  drops 
perpendicularly  downwards  from  the  orifice  of  the  urethra*     It  k 
voided  at  shoit  intervals — every  hour,  or  half  hour,  or  every 
twenty  minutes ;  or,  perhaps,  it  dribbles  awayinvolimtarily.    This 
latter  symptom  occurs  especially  when  the  patient  is  in  bed^  and 
is  a  source  of  great  anxiety  and  distress.     At  the  same  time,  a 
slight  degree  of  pain  is  experienced  in  the  course  of  the  urethra, 
and  in  the  glans  penis.     At  first  the  urine  is  clear,  in  no  way 
different  from  that  of  a  healthy  person ;  then  a  few  small  threads 
or  flocculi  are  seen  floating  in  it;    and  afterwards  it  becomes 
slightly  turbid  and  opaque,     Jf,  under  these  circumstances,  you 
introduce  the  catheter  into  the  bladder,  yon  find  a  simple  expla- 
nation of  all  these  symptoms.    Although  the  patient  is  contitmally 
voiding  his  urine,  and  gets  rid  of  the  usual  quantity  in  the  twenty- 
four  hours,  his  bladder  is  never  empty,     A  certain  portion  of 
iu*inc  is  always  stagnant  in  it,  the  quantity  of  the  residuum  varying^ 
in  ordinary  cascssj  from  one  or  two  ounces  to  a  pint.     Occasionally 
the    quantity  retained  is    much    larger.     An  elderly  gentleman 
consulted  me  on  account  of  some  difficulty  In  voiding  his  urine, 
which  seemed  to  arise  from  an  enlargement  of  his  prostate  gland. 
At  the  same  time  I  observed  that  there  was  an  enlargement  of  the 
abdomen,  not  from  tympanitis,  but  apparently  from  a  collection 
of  fluid  in  it.    On  introducing  a  catheter  I  drew  off  no  less  than  1 1  ^ 
pints  (230  ounces)  of  transparent  and  apparently  healthy  urine. 

Now,  I  do  not  mean  to  assert  that  all  persons,  in  whom  the 
prostate  is  enlarged,  lose  the  power  of  emptying  the  bladder,  but 
I  certainly  believe  that  this  happens,  sooner  or  later,  in  the 
greater  number  of  instances  j  tmd  you  will  soon  learn  how  im* 
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poitant  Is  the  knowledge  of  this  fact,  whether  it  be  viewed  in 
connection  with  pathological  science  or  practical  surgery. 

\Mien  the  prostate  gland  is  much  enlarged,  the  tumour  projecting 
into  the  bladder  irritutes  the  mucous  membrane,  which  becomes 
in  conseiiueoce  affected  with  chronic  inflammation-  The  same 
effect  is  produced,  and  to  a  still  greater  extent,  by  the  constantly 
distended  state  of  the  bladder.  The  inflamed  surface  secretes  a 
thick,  tenacious  mucus,  having  an  offensive  ammoniacal  odour, 
which  is  in  itself  a  source  of  irritation,  aggravating  the  inflam- 
mation in  which  it  had  its  origin.  I  have  already  explained  to 
you  what  are  the  symptoms  and  the  consequences  of  chronic 
inflammation  of  the  mucous  membrane  of  the  bladder,  and  you 
will  easily  understand  how  much  this  complication  must  add  to 
the  patient's  sufferings  and  danger*  Chronic  inflammation  of  the 
mucous  membrane  of  tbe  bladder  is,  indeed,  one  of  the  most 
frequent  causes  of  death  in  neglected  cases  of  enlargement  of  the 
prostate,  and  where  it  does  not  operate  directly,  it  frequently 
operates  indirectly,  so  as  to  produce  a  fatal  result.  Small  earthy 
deposits  are  formed  in  the  alkaline  mucus ;  many  of  which,  instead 
of  being  expelled  by  the  urethra,  fall  to  the  bottom  of  the  residu- 
ary urine;  these,  increasing  in  size,  and  ultimately  becoming 
cemented  together,  lay  the  certain  foundation  of  a  calcidus  in  the 
bladder.  I  shall  give  you  a  more  particular  history  of  vesical 
calculi,  produced  under  these  peculiar  circumstances,  in  a  future 
Lecture. 

In  all  cases  of  enlarged  prostate,  in  which  the  disease  is  allowed 
to  take  its  own  course,  the  muscular  tunic  of  the  bhidder  becomes 
increased  in  thickness  and  strength.    The  reason  of  this  is  obvious. 

The  bladder  has  been  called  on  to  make  unusual  efforts ;  and 
all  muscles,  under  these  circumstances,  acquire  an  increase  of 
si^e.  The  mucous  membrane  frequently  becomes  protruded 
through  the  triangular  spaces  between  tlie  muscular  fibres  forming 
pouches  or  cysts,  similar  to  those  which  I  have  alrcjidy  mentioned 
m  occurring  in  neglected  cases  of  stricture  of  the  urethra.  These 
cysts  twe  generally  email,  but  occasionally  they  attain  a  large  size ; 
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and  it  is  remarkable  that  they  sometimes  contain  what  appears  to 
be  pure  pus,  while  the  bladder,  with  which   they  conkmmiicat& 
contains  only  urine.     An  old  gentleman  consulted  me,  labomiiig 
imder  disease  of  the  prostate  gland.     He  had  a  frequent  inclini- 
tion  to  void  his  urine ;  and  on  introducing  the  catheter,  immedi- 
ately after  he  had  voided  it,  about  three  or  four  ounces  of  uriw 
were  found  to  have  been  left  in  the  bladder.     But  what  he  chiefc 
complained  of  was  an  uneasy  sensation  in  the   rectum.     He  giT! 
it  the  name  of  a  worming  sensation,  and  said  it  was  as  if  a  mm 
were  crawling  between  the  bowel  and  the  bladder.     One  day, ate 
drawing  off  the  usual  quantity  of  nearly  clear  urine,  on  introdoa^ 
the  catheter  a  little  further,  to  my  surprise,  half  a  pint  of  p* 
came  away.     The  same  thing  occurred  two  or  three  times  aftff- 
wards.     At  first  I  was  led  to  believe  that  the  catheter  had  entewe 
the  cavity  of  a  common  abscess.     But  it  was  not  long  hefore  I  b>i 
the  opportunity  of  ascertaining  the  real  nature  of  the  case.   Tke 
patient  died ;  and  on  examining  the  body,  the  prostate  gland  fv 
foimd  a  good  deal  enlarged ;  there  were  three  cysts,  of  vario* 
sizes,  communicating  with  the  bladder,  and  formed  in  the  wmob 
which  I  have  just  described.     The  largest  of  these  was  sitnatei 
between  the  bladder  and  the  rectum,  and  contained  half  a  pintrf 
pus.     There  was  no  ulcerated  surface ;  and  it  appeared  that  tk 
pus  must  have  been  secreted  by  the  mucous  membrane  of  irfod 
the  cyst  was  composed. 

It  is  not  uncommon,  on  making  a  section  of  an  eiJisipi 
prostate  gland,  to  find  in  its  substance  several  small  collections  et 
a  muco-purulent  fluid,  having  tlie  appearance  of  pus  mixed  tid 
the  natural  secretion  of  the  gland.  Sometimes  there  is  a  distiiKt 
a])scess,  which  attains  a  very  considerable  size,  presenting  itsr- 
at  last,  in  one  or  another  situation,  according  to  circumstance 
A  gentleman  wlio  had  laboured  under  enlargement  of  the  prostttf 
for  many  years  complained  of  uneasy  sensations  about  the  hip?- 
extending  down  the  thighs.  At  the  same  time  liis  pulse  «f 
somewhat  accelerated,  and  he  was  subject  to  attacks  of  chillinfs^ 
not  amounting  to  rigors.     He  was  in  the  habit  of  introducing  tbf 
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catheter;  and  he  observed  that  it  entered  the  neck  of  the  bladder 
with  some  degree  of  difficulty,  as  if  the  urethra,  where  it  passes 
through  the  prostate,  was  contracted  in  its  diameter.  These 
symptoms  had  existed  for  many  months,  when  at  last,  while  he 
was  in  the  act  of  using  the  catheter,  an  abscess  burst,  and  several 
ounces  of  pure  pus  were  discharged  by  the  urethra,  I  had  another 
patient  who  complained  of  similar  sensations,  and  also  of  an 
increased  difficulty  in  introducing  the  catheter,  so  that  I  was  led 
to  believe  that  an  abscess  had  formed  in  the  prostate.  When  he 
liad  continued  in  this  state  for  many  weeks,  an  abscess  burst  into 
the  rectum,  discharging  a  considerable  quantity  of  pus,  and  this 
was  followed  by  the  relief  of  all  the  symptoms.  In  a  third  case, 
the  patient,  not  content  with  leading  the  quiet  life  which  I  had 
recommended,  returned  to  his  favourite  pursuit  of  hunting.  The 
formation  of  an  abscess  in  the  prostate  was  the  consequence. 
When  I  was  again  consulted,  the  abscess  had  presented  itself  in 
the  perineimi.  I  opened  it  with  a  lancet,  and  some  ounces  of  pus 
escaped.  However,  the  whole  of  its  contents  were  not  freely 
discharged  through  the  artificial  opening,  and  the  abscess  after- 
wards burst  into  the  urethra.  For  a  long  time  matter  continued 
to  flow  in  large  quantity  by  the  orifice  of  the  perineum,  and  by 
the  urethra  also.  At  last  the  quantity  of  discharge  underwent  a 
sensible  but  gradual  diminution.  It  had  not,  however,  entirely 
subsided  when  I  last  saw  the  patient,  which  was  more  than  two 
years  from  the  period  of  the  abscess  having  been  opened. 

I  have  said  that  it  is  not  imcommon  to  find  on  dissection  that 
suppuration  had  begun  to  take  place  in. the  substance  of  the 
prostate,  probably  in  its  excreting  ducts ;  and  I  conclude  that 
such  is  the  origin  of  the  abscess  in  the  greater  number  of  cases  in 
which  an  abscess  is  formed.  It  is,  however,  not  improbable  that 
in  some  instances  suppuration  may  take  place  in  the  cellular 
membrane  external  to  an  enlarged  prostate,  as  an  abscess  connected 
with  a  diseased  lymphatic  gland  is  often  situated,  not  in  the  sub- 
stance of  the  gland,  but  on  its  surface,  in  the  cellular  membrane 
between  it  and  the  skin. 
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Uleeration  of  the  surface  of  tliat  poilion  of  the  prostate  wbicl 
projects  into  tlie  bladder  occurs  occasionally  in  the  very  advanced 
stage  of  tlie  di&eaie.  An  elderly  gentleman  who  laboured  under 
disease  of  the  prostate  gland,  and  was  in  consequence  unable  to 
empty  his  bladder  by  Im  owu  efforts,  was  in  tlie  habit  of  relieving 
himself  by  the  introduction  of  the  cathetar  twice  or  three  times 
daily.  He  had  gone  on  in  this  way  for  a  year  and  a  half,  when 
he  began  to  experience  great  uneasiness  as  soon  as  a  very  few 
oimces  of  urine  were  coDected  in  the  bladder,  and  was,  in  conse- 
quence, under  the  necessity  of  introducing  the  catheter  four  or  fire 
times  in  the  twenty-four  hours ;  at  the  same  time  that  the  urine 
became  dark-coloured,  as  if  from  a  amall  admixture  of  blood. 
These  Bymptoms  gradually  increased,  until  at  last  the  accumuk- 
tion  of  even  two  or  three  ounces  of  urine  produced  violent  spasuis 
of  the  bladder  and  abdominal  muscles,  attended  with  such  agonising 
pain  that  he  could  not  forbear  screaming*  The  introduction  of 
the  catheter  relieved  him  for  a  time ;  but  in  the  coiu-se  of  one  or 
two  hours  the  pain  and  spasms  returned  aa  severe  as  before,  and 
continued  until  the  catheter  was  again  had  recourse  to.  He 
remained  in  this  itate  nearly  three  weeksj  and  at  the  end  of  that 
period  died,  as  if  exhausted  by  excessive  suifering.  On  examining 
the  body  after  death  the  prostate  gland  was  found  much  enlarged. 
The  posterior  middle  portion  of  the  prostate  projected  into  the 
bladder,  foruiing  a  tumour  aa  large  aa  a  walnut,  and  one  of  the 
lateral  portions  projected  in  the  same  manner  of  a  still  larger 
size.  The  surface  of  each  of  these  tumours  was  in  a  state  of 
ulceration.  The  mucous  membrane  of  the  bladder  was  almost  of 
a  black  colour,  in  consequence  of  its  vessels  being  very  much 
loaded  with  blood.  In  another  patient,  in  whom  symptoms  of  the 
same  kind,  but  less  in  decree,  had  existed  for  more  than  a  year 
before  the  disease  terminated  in  death,  the  prostate  was  found  to 
be  ten  or  twelve  timee  its  natural  si^e,  making  a  large  circular 
projection  into  the  bladder,  round  the  internal  orifice  of  the 
urethra.  Nearly  the  whole  of  this  portion  was  superficially 
ulcerated,  and  in  some  places  the  ulcerated  surface  was  incnisted 
with  a  thin  layer  of  coagulated  lymph. 
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A  prostate  gland  which  is  extensively  ulcerated  is  liable  to 
bleed ;  but  this  may  be  the  case  also  with  a  prostate  which  is  not 
ulcerated,  or  which  is  ulcerated  only  to  a  small  extent.  Haemor- 
rhage may,  in  fact,  take  place  from  an  enlarged  prostate  as  from 
any  other  tumour.  Generally,  the  haemorrhage  is  small  in  quan- 
tity ;  but  sometimes  it  is  abundant  and  alarming.  A  gentleman 
laboured  under  disease  of  the  prostate.  He  was  in  the  habit  of 
introducing  the  gum  catheter  himself.  One  evening  he  observed 
that  blood  flowed  with  the  urine.  In  the  course  of  the  night  he 
called  me  up,  and  I  found  him  with  the  bladder  enormously  dis- 
tended, prominent  in  the  abdomen  as  high  as  the  navel,  and  blood 
still  flowing  from  the  urethra.  I  introduced  a  large  catheter,  but 
no  urine  escaped.  The  bladder  was  distended,  not  with  urine, 
but  with  blood.  I  directed  the  patient  to  lose  blood  by  cupping 
in  the  loins,  and  to  remain  quiet ;  and,  under  this  treatment,  the 
haemorrhage  ceased ;  not,  however,  until  a  very  large  quantity  of 
blood  had  been  lost.  The  catheter  was  afterwards  introduced 
three  or  four  times  daily.  The  blood  by  degrees  became  dissolved 
in  the  urine,  and,  after  two  or  three  weeks,  the  latter  was  as  clear 
as  it  had  been  before  the  attack  of  haemorrhage  took  place.  But 
the  pulse  was  frequent,  the  skin  hot,  the  tongue  dry  and  brown, 
and  the  patient  survived  the  haemorrhage  only  a  month.  In  the 
post-mortem  examination,  I  found  the  mucous  membrane  of  the 
bladder  extensively  inflamed;  a  large  tumour  of  the  prostate 
projected  into  the  blaJder ;  and  it  appeared  to  me  that  I  could 
discern  the  exact  spot  in  which  the  vessels  of  the  tumour  had  given 
way,  and  from  which  the  haemorrhage  had  proceeded.  I  have 
seen  many  other  cases  of  haemorrhage  from  the  prostate.  I  had 
one  patient,  in  particular,  who  had  two  attacks  of  haemorrhage 
even  to  a  greater  extent  than  in  the  case  which  I  have  just  related, 
from  both  of  which,  however,  he  recovered,  under  the  treatment 
which  I  shall  describe  hereafter. 

I  have  already  explained  in  what  manner  the  bladder  suffers  in 
consequence  of  enlargement  of  the  prostate  gland.  The  kidneys 
suffer  also,  and  it  is  the  affection  of  these  organs  which  principally 
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tsaffles  our  skillj  and  renders  Tain  all  our  efforts  for  the  patieatV 
relief,  in  neglected  cases  of  tliifl  description* 

In  a  former  lecture  I  liave  stated,  that  disease  of  the  kidney  is 
a  frequent  consequence  of  a  neglected  atridure  of  the  urethia* 
The  renal  affections  wliieh  arise  from  this  cause  are  Tery  similar 
to  those  which  arise  from  disease  of  the  progtate.  The  sanie  de- 
scription wOl  apply  to  both  orders  of  cases ;  and  it  is  for  this  reason 
that  I  orjly  briefly  alluded  to  the  subject  as  connected  with  dlseaee 
of  the  urethra,  referring  you  to  the  pr^ent  lecture  for  further 
information  on  it. 

These  secondary  renal  affections  are  various. 
1.  In  soma  cases  the  secretion  of  urine  is  considerably  aug- 
mented. There  is  a  very  large  flow  of  urine  of  a  pale  straw 
colour,  and  this  uxay  take  place  without  any  considerable  altera- 
tion in  the  structure  of  the  kidneys  that  we  can  discover  on 
dissection.  In  one  instance,  in  which  the  urine  had  been  such  as  I 
have  described  for  some  years  before  the  patient  diedj  both  kidneys 
were  found  of  a  pale  colour,  and  the  glandular  structure  of  one  of 
them  was  much  diminished  in  bulk,  the  pelvis  being  at  the  same 
time  considerably  dilated.  In  other  respects  the  appoaranee  of 
these  organs  was  the  same  as  under  ordinary  circumgtancefi,  I 
have  mentioned  the  case  of  a  gentleman  labouring  under  an 
enlargement  of  the  prostate  gland,  from  whose  bladder  I  drew  off 
230  ounces  of  urine.  On  the  following  day  I  drew  off  160  ounces, 
and  the  same  on  the  day  afterwards;  and  it  was  not  until  the 
catheter  bad  been  for  some  days  introduced  twice  daily,  that  tlie 
secretion  of  urine  was  reduced  to  tbe  ordinary  standard. 

2.  There  are  other  cases,  in  which  the  secretion  of  urine  is 
much  diminished  in  quantity  or  wholly  suppressed.  My  attention 
was  hrst  called  to  this  fact  by  the  following  case,  which  came 
under  my  observation  many  years  ago*  A  man,  who  was  not 
much  past  the  middle  period  of  life,  but  who  was  old  in  constitu- 
tion, had  s}Tnptoms  of  enlargement  of  the  prostate  gland  for  two 
years  or  more  before  I  saw  him.  At  this  time  he  was  harassed  by 
an  incessant  desire  to  void  his  urine-     But  the  quantity  which  he 
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voided  afc  one  time  was  very  small  j  so  tlmt  the  whole  amount  of 
what  was  discharged  in  twenty -four  hours  did  not  exceed  half  a 
pint.  He  complained  also  of  pain  in  the  loins,  extending  across 
the  abdomen.  He  was  subject  to  occasional  attacks  of  chilliness, 
hut  his  skin  was  usually  hot  and  dry,  and  he  had  a  frequent  pulse. 
On  introducing  a  catheter  into  the  bladder,  I  drew  off  half  a  pint 
of  urine,  although  the  patient  had  made  water  imme<liately  before 
the  operation.  The  introduction  of  the  catbet-er  was  repeated 
twice  daily  ;  and  under  this  treatment  the  quantity  of  urine  drawn 
off  gradually  diminished;  so  that,  at  the  end  of  a  fortnight,  he 
was  enabled  to  empty  liis  bladder  by  his  own  efforts.  As  the 
quantity  of  urine  retained  in  the  bladder  became  smaller,  so  the 
secretion  became  more  abundant,  until  it  amounted  to  two  pinta 
or  more  in  the  course  of  the  day  and  night.  Under  these  circum- 
stances the  patient  returned  to  his  home  in  the  country,  and  I 
have  had  no  opportunity  of  learning  in  what  manner  the  case 
terminated. 

I  attended  a  gentleman,  about  70  years  of  age,  with  disease  in 
the  prostate*  I  had  instructed  him  in  using  the  catheter  for 
himself,  and  he  drew  off  his  urine  regularly.  Some  months  after 
I  first  saw  him,  he  observed  that  he  drew  off  less  urine  than  usual ; 
and  that  the  whole  quantity  of  urine  secreted  in  the  day  and  night 
was  much  diminished.  There  was  no  distension  of  the  bladder. 
The  catheter  entered  the  bladder  readily,  but  drew  off  only  a  very 
small  quantity  of  urine.  At  last  the  secretion  of  urine  was  reduced 
to  three  or  four  ounces  daily,  and  I  believe  to  less.  Now  another 
order  of  symptoms  began  to  show  themselves.  The  legs  became 
cedematous:  this  was  followed  by  difficulty  of  breathing;  the 
patient  was  almost  suffocated,  except  when  his  shoulders  were 
very  much  raised  by  several  pillows  placed  beneath  them.  Then 
he  became  drowsy  j  afterwards  comatose,  with  dilated  pupils. 
There  were  all  the  symptoms  of  effusion  of  fluid  into  the  chest 
and  ventricles  of  the  brain  ;  and  with  these  symptoms  he  died.  I 
have  uo  written  notes  of  the  case ;  but  if  my  recollection  be  ac- 
curate,  not  above  ten  days  or  a  fortnight  elapsed  from  the  time 
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when  the  dimmuKon  of  tbe  secretion  of  urine  was  first  obser 
to  the  day  of  tbe  patient's  deaths     Unfortunately,  the  relations 
would  not  permit  the  body  to  be  examined. 

I  was  consulted   concerning  another  case,  which   mnj  throw 
8ome  light  on  the  one  which  I  have  jnst  related,  in  conjunctioti 
with  my  friend  Mr.  Stanley.     We  had  some  difficulty  at  fir^  in 
determining  whether  there  was  actually  a  suppresfliou  of  the  se- 
cretion of  urine  in  the  kidneys,  or  a  reteintion  of  it  in  the  bladder; 
and  thi§  difficulty  was  increased  by  the  circumstance  of  tbe  patient 
being  unti^ually  corpulent;  so  that,  even  if  the  bladder  had  been 
a  good  deal  distended,  we  should  have  been  scarcely  able  to 
perceive  the  usual  prominence  above  the  pubes.    At  last,  however, 
we  satisfied  ourselves  that  the  catheter  drew  off  no  urine^  because 
there  was  none  iu  the  bladder.    The  patient  died,  and  Mr,  Stanley 
examined  the  body*     He  found  a  growth  of  medullary  fungus 
immediately  behind  the  internal  orifice  of  the  uretlira^  projecting 
into  the  bladder,  and  extending  to  the  orifices  of  the  ureters.     It 
seemed  that  this  disease,  at  the  termination  of  the  ureters^  had 
impeded  the  flow  of  urine  into  the  bladder  from  the  kidneys,  both 
ureters  being  much  enlarged,  and  distended  with  urine  through 
their  whole  extent,    Tlie  kidneys  were  very  soft  and  vascular,  but 
contained  no  large  accumulation  of  urine. 

As  such  cases  are  not  generally  noted  by  surgical  writere,  I  shall 
not  think  that  I  occupy  your  time  unnece^arily  in  mentioning  the 
particulars  of  another,  which,  allowance  being  made  for  the  differ- 
ence of  the  original  disease,  is  similar  to  those  which  I  have  just 
described,  and  wilt  serve  to  illustrate  further  tlie  influence  which  an 
obstruction  of  the  ureters  exercises  over  the  functions  of  the  kidneys, 
I  was  desired  to  visit  a  gentleman,  between  40  and  50  years  of 
agCj  who  was  represented  to  me  as  having  been  long  troubled  with 
a  stricture  of  the  urethra,  and  aa  labouring  at  this  time  under  a 
retention  of  urine  in  the  bladder.  On  introducing  a  small  cathe- 
ter,! discovered  an  obstruction  in  the  membranous  portion  of  the 
urethra,  but  with  some  diflieulty  I  made  the  instnnnent  enter  the 
bladder.     The  patient  had  voided  no  luine  for  tlie  two  or  three 
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previouB  days,  nevertheless  not  more  than  a  few  drops  were  drawn 
off  by  the  catheten  The  operation  was  repeated  two  or  three 
times  afterwards,  and  with  the  same  result.  At  thie  time  the 
patient  was  perfectly  sensible^  and  gave  Sir  Henry  Halford,  l>r* 
Somerville,  and  myself  a  distinct  history  of  his  complaints.  In 
the  course  of  the  next  twenty-four  hours,  however,  his  mind  began 
to  wander,  and  at  the  end  of  three  daya  more  he  tlied  comatose. 

On  eiLamining  the  body,  we  discovered  a  very  narrow  gristly 
contraction  of  the  urethra,  which  was  evidently  a  disease  of  long 
standing.  The  urethra  behind  the  contraction  was  much  dilated. 
The  whole  of  the  soft  parts  behind  the  stricture,  surrounding  the 
urethra,  prostate  gland,  and  bladder  as  far  back  as  the  ureters^ 
were  much  thickened,  agglutinated,  and  indurated  apparently 
from  the  effusion  of  lymph  at  some  former  period,  which  had 
become  organised.  This  change  from  the  natural  condition  was 
greatest  where  the  right  ureter  enters  the  bladder,  and  the  orifice 
of  this  canal  was  in  consequence  so  much  contracted  that  scarcely 
the  smallest  probe  could  be  introduced  into  it.  The  whole  of  the 
right  nreter,  above  the  contraction,  was  dilated  to  the  size  of  the 
small  intestine,  the  mucous  membrane  being  thicker  than  under 
ordinary  GtrcumstanceSj  and  the  inner  surface  bearing  marks  of 
slight  inflammation.  The  orifice  of  the  left  ureter  was  also  con- 
tracted; but  in  a  less  degree  than  that  of  the  right;  and  the 
ureter  itself  was  dilated  to  two  or  three  times  its  ordinary  size. 

Both  kidneys  were  unusually  vascular,  and  of  a  soft  consistence. 
In  the  right  kidney  there  were  two  cysts  containing  serum,  not 
communicating  with  the  infundihula.  A  small  quantity  of  dis- 
coloured fluid  was  found  in  the  pelvis ;  but  there  were  no  tracer 
of  urine  either  in  the  kidneys  or  ureters  or  bladder-  The  vesiculsB 
seminal es  were  involved  in  the  mass  of  organised  lymph  which 
surrounded  the  neck  of  the  bladder,  and  converted  into  a  gristly 
mass,  with  scarcely  any  remains  of  their  natural  structure.  The 
ventricles  of  the  brain  contained  an  ounce  and  a  half  of  serous 
fluid ;  and  about  four  ounces  of  fluid  were  found  in  the  cavitj  of 
e^ch  pleiu*a. 
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3*  In  caaes  of  diseased  prostate  gland,  &s  in  all  other  cases 
in  which  there  has  been  for  a  long  time  a  considerable  impedi- 
ment to  the  flow  of  urine  from  the  bladder,  the  ureters  are  liable 
to  become  dilated,  the  pelvis  of  the  kidneyB  and  infnndibula  being 
dilated  afterwards,  I  shall  describe  thii  pecnliar  change  in  the 
atructnre  of  the  kidney  more  at  length  when  I  call  your  attention 
to  the  subject  of  renal  calculL 

4*  In  other  caBOB,  both  of  atricture  of  the  urethra  and  of  en- 
lai^ment  of  the  prostate  gland^  the  kidneys  become  diseaaed  in 
consequence  of  inflammation  which  had  hc^un  in  the  mucous 
membrane  of  the  bladder,  extending  upwards  to  those  organs  along 
the  ureters.  The  morbid  appearances^  which  the  kidneys  present 
under  these  circumstanceSj  have  been  already  described  in  tLe 
lecture  on  diseases  of  the  bladder. 

6.  But  it  is  not  common  in  cases  of  long-continned  obstruction 
to  the  flow  of  urine,  whether  it  be  the  conseciuence  of  stricture  of 
the  urethra^  or  of  enlargement  of  the  prostate  gland,  for  the 
kidneys  to  exhibit  on  dissection  appearances  of  disease,  although 
the  membrane  of  the  bladder  and  ureters  is  but  little  altered  from 
its  natural  condition.  These  appearances  are  such  as  chronic  in- 
flammation might  be  escpected  to  producCj  where  it  had  not  been 
preceded  by  inflammation  extending  up  the  mucous  memLrone, 
and  they  do  not  in  any  material  degree  differ  from  those  which  I 
described  in  the  fifth  lecture,  when  I  drew  yonr  attention  to  that 
peculiar  class  of  cases  in  which  there  are  symptoms  of  irritable 
bladder  arising  from  disease  in  the  kidneys. 

In  all  the  cases  which  have  been  just  enumerated  the  ureters 
are  affected  in  the  same  manner,  being  in  a  greater  or  less  degree 
dilated,  but  one  generally  more  than  the  other;  while  the  effects 
produced  on  the  kidneys  vary  according  to  circumstances.  Thus 
where  the  obstruction  to  the  flow  of  urine  is  of  such  a  nature  as  to 
operate  directly  on  the  ureters,  the  result  is  a  complete  suppression 
of  the  urinary  secretion ;  but  where  the  cause  of  obstruction  is 
more  remote  from  the  kidneys,  the  bladder,  which  is  a  dilatable 
organ,  being  interposed  between  them,  the  result  is  a  gradual  pro- 
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ductiou  of  a  disease  of  the  kidneys,  wliiclj,  if  not  inflanmiatoiy  in 
the  beginning,  ultimatolj  asaumes  that  chajacter,  running  the 
ordinary  course  of  chronic  infiammation  afterwards. 

Where  the  diseaee  of  the  kidneys  has  been  preceded  by  inflam- 
Tnation  of  the  mucous  membracne  of  tlie  bhidder  and  uretersj  the 
adhesive  alkaline  mucus  which  it  contains  forms  the  predominant 
character  of  the  urine.  But  in  the  other  class  of  caaes,  the  urine 
is  voided  turbid,  with  smaU  flakes  of  lymph  floating  in  it.  It 
eidiibit^  abundant  indications  of  the  presence  of  albumen  on  being 
tested  with  nitric  acid,  or  heat,  and  it  sometimes  deposits  pus.  In 
all  cases,  as  the  disease  in  the  kidneys  makes  progress^  it  ^%^ea 
origin  to  an  order  of  symptoms  quite  different  &om  those  which 
mark  the  early  stage  of  the  disease  of  the  prostate  gland,  and 
which  I  need  only  briefly  enumerate,  as  they  very  nearly  corre- 
spond to  those  which  I  hare  alr^dy  described  in  the  concluding 
part  of  the  last  lecture.  The  patient  complains  of  an  uneasy 
sensation  in  the  loins,  which  at  last  amounts  to  considerable  pain. 
Often  he  feels  as  if  the  back  required  support,  and  places  a  cushion 
behind  him  for  that  purposa  Then  there  is  pain  extending  across 
the  anterior  part  of  the  abdomen  aboire  the  pubes,  and  sometimes 
pain^  and  even  chrome  inflammation  and  eulargementj  of  one  of 
the  testicles-  By  degrees  the  local  disease  affects  the  general 
system.  The  patient  ia  obserTed  to  be  languid  and  listless ;  he 
dislikes  eiertionj  and  scarcely  pays  any  attention  to  things  which 
^Jie  would  formerly  have  regarded  as  objects  of  the  greatest  interest, 
be  pulse  becomes  feeble ;  the  hands  and  feet  are  cold ;  the 
I  etomach  refuses  food ;  there  is  an  incessant  nausea  and  sickness : 
one  or  two  rigors  probably  occur^  which  are  followed  by  etill  more 
marked  symptoms  of  debility,  which  gradually  become  aggravated, 
until  they  terminate  in  deatli. 

Besides  the  more  manifest  and  important  consequences  of  the 

chronic  enlai^ement  of  the  prostate  gland,  which  I  have  already 

'  described,  and  which  are  to  be  attribnted  to  the  connectioij  with 

I  the  part  diseased  with  the  urinary  organs,  there  are  others  less 

I  dangerous,  but  suffici  which  arise  from  the  con- 
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tigiiity  of  the  prostate  to  the  rectum.  When  this  gland  is  only 
slightly  enlarged,  it  produces  no  inconvenient  pressure  on  that 
bowel;  but  when  the  enlargement  is  considerable,  there  is  a 
constant  sense  of  weight  and  bearing  down,  and  the  patient  has  a 
feeling  which  leads  him  to  think  that  he  has  occasion  to  evacuate 
his  feces,  although  the  rectum  is  empty.  I  attended  an  old 
gentleman  who  suffered  from  this  kind  of  tenesmus  for  some  years 
before  he  died,  and  to  such  an  extent  as  to  be  rendered  quite  unfit 
for  living  in  society.  Slighter  cases  of  the  kind  are  not  of  unfre- 
quent  occurrence.  The  patient  usually  attributes  the  sensations 
which  he  experiences  to  internal  piles ;  and,  indeed,  this  last- 
mentioned  disease  is  often  met  with  in  those  who  labour  under 
enlargement  of  the  prostate,  being  probably  produced  by  the 
pressure  of  the  tumour  on  the  larger  hsemorrhoidal  veins.  I  have 
already  mentioned  a  case  in  which  an  abscess  of  the  prostate  gland 
burst  into  the  rectum.  In  this  instance  the  abscess  formed  a 
second  time  and  again  made  its  way  into  the  bowel ;  after  which 
it  soon  healed,  and  the  patient  had  never  any  further  inconve* 
nience  from  it. 
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LECTURE    VIII. 

TREATMENT  OF  CHRONIC  ENLARGEMENT  OF  THE   PROSTATE  GLAND, 

If  you  bear  in  mind  that  the  chronic  enlargement  of  the  prostate 
gland  to  which  I  called  your  attention  in  the  last  lecture,  is  not 
an  accidental  disease,,  but  one  of  a  series  of  natural  changes  which 
the  system  undergoes  after  the  middle  period  of  life,  you  will  not 
be  surprised  to  find  that  it  is  but  little  under  the  dominion  of  art. 
When  from  any  cause  the  vessels  of  the  prostate  are  more  than 
usually  turgid  with  blood,  the  quantity  of  blood  which  they  contain 
may  be  diminished,  and  thus  a  reduction  of  size,  to  a  certain  extent, 
may  be  eflfected.  It  is  with  this  view  that  we  recommend  topical 
blood-letting,  the  exhibition  of  gentle  purgatives,  a  moderate  diet^ 
and,  above  all,  perfect  rest  in  the  horizontal  posture.  But  we  are 
not  acquainted  with  any  method  of  treatment  which  is  capable  of 
restoring  the  gland  to  its  original  condition.  I  need  not  occupy 
your  attention  with  a  description  of  all  the  experiments  which  I  have 
known  to  be  made  with  a  view  to  this  result,  as  it  would  be  only 
to  give  you  a  history  of  their  failure.  As,  however,  I  have  already 
referred  to  a  case  of  enlargement  of  the  prostate  occTirring  in  early 
life,  in  which  great  advantage  seemed  to  arise  from  the  exhibition 
of  the  iodide  of  potassium,  it  is  right  that  I  should  mention  that 
no  experience  which  I  have  had  would  lead  me  to  believe  that 
this  medicine  is  useful  in  cases  of  the  chronic  enlargement  of  that 
gland  occurring  in  older  persons. 

Nevertheless,  in  these  cases,  much  may  be  done  by  means  of 
proper  surgical  treatment.  The  prostate  gland  of  a  man  ad- 
vanced in  life  cannot  be  rendered  like  that  of*  a  young  man,  any 
more  than  his  grey  hairs  can  be  converted  into  black ;  but  the 
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train  of  evils  whicli  the  eDlarged  prostate  produces  by  its  influence 
on  the  urinary  organs  may  be^  to  some  insiaucee^  altogether  pre- 
vented, and  in  others  veiy  much  diminished^  so  as  to  remove  the 
patient  from  a  state  of  extreme^  and  even  immediate^  danger  to 
one  of  eomparative  security. 

In  conaidering  the  treatment  by  means  of  which  this  object  is 
to  be  attained,  we  will  euppoge,  firsts  that  you  are  called  to  a 
patient  labouring  under  a  complete  retetitioo  of  iirine  in  the 
bladder. 

The  treatment  of  retention  of  urine  from  diseased  prostata  is 
one  of  the  most  important  subjects  in  surgery.  The  patient 
suffers  miserably;  his  life  is  at  stake;  he  lives  or  dies  according 
to  the  skill  which  you  are  able  to  exercise  in  his  favour*  The 
case  is  altogether  different  from  one  of  retention  of  urine  from 
stricture.  Bougies  are  of  no  service ;  even  if  you  pass  one  into 
the  bladder,  no  urine  follows ;  the  parts  collapse  and  close  as  the 
bougie  is  withdrawn. 

Neither  is  laudanum  usefid  in  these  cases.  Here  is  no  spasm 
for  laudanum  to  relieve.  If  it  produces  any  sensible  effect,  it  Is 
that  it  makes  the  patient  less  sensible  of  pain ;  it  makes  him  think 
himself  better  than  he  really  is.  It  deceives  him  and  his  firienda 
for  a  time,  but  it  does  nothing  towards  curing  the  retention. 

When  the  retention  of  urine  has  taken  place  suddenly,  in  con- 
sequence of  a  sudden  addition  to  the  bulk  of  the  prostate^  the 
patient  may  derive  advantage  from  losing  blood.  He  may  be  bled 
in  the  arm,  or  cupped  in  the  loins;  and  I  have  known  this  in  a 
few  cases  to  be  of  itself  sufficient  to  enable  him  to  make  water. 
But  in  the  very  great  majority  of  cases  the  retention  can  be 
relieved  only  by  the  use  of  the  catheter, 

I  rarely  use  any  but  the  elastic  gum  catheter*  It  gives  you 
rather  more  trouble  to  learn  the  use  of  the  gum  catheter,  and  tjo 
become  dexterous  in  the  management  of  it,  than  it  does  to  learn 
the  use  of  the  silver  catheter.  When,  however,  you  have  once 
become  familiar  with  the  gum  catheter,  you  will  generally  prefer 
it  to  the  other ;  and  there  is  always  this  advantage  in  it,  that 
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when  you  have  succeeded  in  introducing  it  into  the  bladdetj  it 
may,  if  necesBary,  he  allowed  to  remain  there.  A  gum  catheter 
may  be  retained  in  the  uretlira  and  bladder  with  very  little  incon- 
venience to  the  patient,  irbich  ie  aot  the  case  with  a  silver 
catheter. 

As  Sir  Everard  Home  haa  observed^  the  gum  catheter  may  he 
used  in  two  ways ;  without  a  wire  or  gtilet,  when  it  is  a  flexible 
instrument;  or  mounted  on  an  iron  stilet,  in  which  case  it  is  in- 
flexible. You  should  be  provided  with  a  number  of  gum  catheters^ 
mounted  not  on  small  flexible  straight  wires,  like  those  usually 
sold  by  the  instrument-makerSj  but  on  strong  iron  stilets,  having 
the  curye  of  a  iilver  catheter.  The  atiletB  which  belong  to  the 
larger  gum  catheters  should  have  flattened  iron  handles,  resembling 
that  of  a  comm.on  sound.  Let  your  g\mi  catheters  he  kept  thus 
prepared  for  a  considerable  time  before  they  are  wanted  for  use. 
They  will  then  become  fixed  in  the  proper  curvature.  With  the 
stilet  such  a  catheter  is  m  inflexible  as  if  it  were  made  of  silver, 
without  it^  it  is  capable  of  retaining  ita  shape  to  a  certain  extent, 
still  being  flexible. 

I  always  begin  with  passing  such  an  instrument  as  this  first. 
If  the  gum  catheter  without  the  stilet  will  enter  the  bladder,  it  is 
ao  much  the  better.  It  gives  the  patient  no  pain  ;  it  is  incapable 
of  lacerating  the  urethra,  or  producing  ha&morrhage ;  it  may  do 
all  that  is  required ;  and  it  can  do  no  harm  even  in  a  rough  hand. 
If  you  fail  in  introduciflg  it,  the  failure  will  not  make  it  more 
difficult  to  pass  another  instrument  afterwards.  In  diflScnlt  cases, 
indeed,  the  gum  catheter  without  the  stilet  will  not  succeed. 
You  must  then  use  your  gum  catheter  mount'ed  in  the  way  which 
I  have  already  explained. 

You  ought  not  to  use  a  catheter  so  large  aa  to  give  pain  j  hut 
for  the  most  part  you  will  find  one  which  is  large  enough  to  fill 
the  urethra,  without  stretching  it,  to  be  more  easy  of  introduction 
than  a  smaller  one.  A  very  small  catheter  appro  aches  to  a  pointed 
instrument,  and  the  extremity  of  it  is  liable  to  become  entangled 
in  the  tumour  of  the  prostate.     The  stilet  ought  to  be  considerably 
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curved.     The  reason  of  this  is  obvious.     The  tumour  which  po- 
jccts  into  the  bladder,  and  which  affords  the  principal  ohstmctsa 
to  the  catheter,  is  situated  at  the  posterior  part  of  the  inner  on&e 
of  the  urethra.     A  catheter  which  is  slightly  curved  comes  dired'r 
in  contact  with  this  tumour.     In  a  catheter  which  is  muchcorrcc. 
the  point  is  directed  forward  towards  the  pubes,  and  it  avoids  tk 
obstruction   behind.     Always  bear  in  mind,  in   introducing  th? 
catheter,  that  it  is  to  be  used  with  a  light  hand.     It  Bhouklir 
held  as  it  were,  loosely  in  the  fingers.     It  will  then,  in  pm 
measure,  find  its  own  way,  in  that  direction  in  which  there  is  it 
least  resistance.     If  you  grasp  it  firmly,  it  can  go  only  where  jn 
direct  it,  and  it  is  liable  to  puncture  and  lacerate  the  memhuB 
of  the  urethra,  and  the  substance  of  the  prostate,  and  to  maki 
false  passage,  instead  of  entering  the  bladder. 

I  generally  find  that  I  introduce  the  catheter  hest  by  keqinf 
the  handle  of  it  at  first  close  to  the  left  groin  of  the  patient  I 
pass  it  as  far  as  possible  in  this  position ;  then  I  bring  the  h"^ 
forwards,  nearly  at  a  right  angle  to  the  pubes,  and  not  elentaf 
it  towards  the  patient's  navel.  The  next  thing  is  to  depTeflBtb 
handle,  which  is  to  be  done  gently  and  slowly,  by  placing  a  nagk 
finger  on  it,  and  pressing  it  downwards  towards  the  space  betictf 
the  thighs. 

In  depressing  the  handle,  you  generally  find  the  point  of  tk 
catheter  slide  into  the  bladder.  Sometimes,  however  this  i^ 
not  happen  until  you  >vithdraw  the  stilet ;  and,  in  the  act  of  doiif 
this,  the  introduction  of  the  catheter  is  completed. 

Other  artifices  are  necessary,  in  difficult  cases,  to  enaUe  tk 
catheter  to  reach  the  bladder.  It  may  be  useful  to  bend  the  ^ 
forward  as  it  approaches  the  prostate,  either  by  means  of  tk 
finger  in  the  rectum,  or  by  pressure  made  on  the  perineiun.  b 
many  instances,  the  introduction  of  the  catheter  will  be  ^ 
accomplished  by  taking  care,  while  you  depress  the  handle,  ■■ 
keep  the  concave  surface  closely  pressed  against  the  arch  of  ^ 
pubes,  so  that  it  may  turn  round  it  as  a  centre. 

But  it  is  impossible  to  explain  to  you  in  words  all  the  min^ 


I 


CHRONIC  ENLARGEMENT   OF   THE   PROSTATE   GLAND.       525 

circumstances  wliicli  practice  and  experience  will  teach  you,  and 
on  which  your  success  in  this  manual  operation  will  very  much 
depend. 

In  some  cases  of  diseased  prostate,  the  urethra  becomes  very 
irritable,  and  liable  to  spasm  at  the  membranous  part.  This  is 
observed  especially  where  several  rude  attempts  to  introduce  the 
catheter  have  been  made  before  you  have  been  called  to  the 
patient.  Here  the  gum  catheter  on  an  iron  stilet  is  certain  to 
bring  on  spasm,  imless  it  be  handled  with  the  greatest  dexterity 
and  gentleness ;  and  sometimes  it  will  induce  spasm  in  spite  of  all 
your  care ;  so  that  you  cannot  make  it  pass  even  to  the  neck  of 
the  bladder.  But  a  gum  catheter  without  a  wire,  being  a  softer 
instrument,  is  not  very  Ukely  to  produce  the  same  eflTect ;  and  I 
liave  frequently  found  the  following  method  to  be  successful : — I 
have  paBsed  the  gum  catheter  as  far  as  it  could  be  made  to  pass 
without  the  stilet ;  it  has  probably  stopped  at  the  neck  of  the 
bladder,  that  is,  at  the  tumour  of  the  prostate ;  I  have  then  intro- 
duced the  stilet  into  the  catheter  without  withdrawing  the  latter 
from  the  urethra;  and  thus  having  made  the  catheter,  without  the 
stilet,  pass  through  the  part  which  is  the  seat  of  the  spasm,  I  have 
been  enabled  afterwards,  by  employing  the  stilet,  to  direct  the 
point  over  the  tumour  of  the  prostate  into  the  bladder. 

I  cannot  too  strongly  impress  on  your  minds  the  necessity  of 
gentle  manipulation  in  all  these  operations.  To  attempt  to  force 
the  catheter  into  the  bladder  is  an  almost  certain  method  of 
causing  it  to  penetrate  into  parts  which  it  ought  not  to  enter,  and 
thus  adds  greatly  to  the  diflSculty  of  introducing  it  into  the 
bladder  afterwards.  Besides,  such  rude  treatment  lays  the  foun- 
dation of  much  subsequent  mischief,  in  the  shape  of  abscesses  in 
deep-seated  parts,  from  whence  the  matter  collected  cannot  find 
a  ready  exit,  and  which,  sooner  or  later,  destroy  the  life  of  the 
patient.  Such  abscesses  are  not  confined  to  the  substance  of  the 
prostate  gland,  or  its  immediate  neighbourhood.  I  was  consulted 
by  a  gentleman  who  had  suflFered  from  retention  of  luine  from  an 
enlargement  of  the  prostate  some  months  previously ;  the  catheter 
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having  been,  m  I  imderatood,  mtrodnced  with  ccmsiderable  diffi 
culty.  Froin  that  time,  whenever  a  few  ounces  of  urine  wen 
collected  in  the  bladder,  he  had  complained  of  a  moat  severe  paio, 
referred  nearly  to  the  Bituation  of  the  entrance  of  the  left  ureter! 
The  patient  ultimately  died ;  and  on  examining  the  body  after 
death  I  found  a  false  passage  extending  from  the  urethra  behind 
the  prostate  gland  into  an  absceas  between  the  bladder  and  rectum, 
and  at  the  spot  to  which  the  pain  had  been  referred- 

When  the  catheter  has  entered  the  bladder,  and  the  urine  h 
evacuated,  you  must  pursue  one  of  two  course**;  either  allowing 
it  to  remain  in  the  urethra  and  bladder,  gecured  hy  a  proper 
bandage,  and  with  a  peg  in  the  orifice,  so  that  the  patient  may 
relieve  himself  wbeuever  he  has  a  desire  to  void  his  urine;  or 
withdrawing  it,  and  reintroducing  it  bb  &oon  as  the  bladder  becomes  j 
again  distended.    Now,  I  do  not  mean  to  lay  it  down  absolutely  ■ 
UB  a  rule  that  you  should  allow  the  catheter  to  remain,  but  I  am  " 
certain  that  it  is  prudent  to  do  so  in  the  great  majority  of  casei. 
If  you  remove  it,  so  abundant  is  the  flow  of  urine  which  irome* 
diately  takes  place  from  the  kidneys,  that  yon  will  find  the  bladder  m 
again  distended,  and  requiring  the  reintroduction  of  the  catheter 
within  five  or  six,  perhaps  even  within  three  or  four,  hours.     It 
will  be  necessary  to  use  the  catheter  again,  after  another  short 
interval  j  and  it  will  not  unfrequently  happen,  although  there  hai 
been  no  difficulty  in  the  first  introduction  of  it,  that  there  is  con- 
siderable difficulty  afterwards. 

You  avoid  all  this  by  leaving  the  catheter  in  the  bladder  j  and 
there  is  another  advantage  in  thia  mode  of  proceeding.  The 
prostate  gland  is  kept  in  a  state  of  more  complete  repose,  and  in 
one  much  more  favourable  to  recovery,  so  far  as  recovery  can  take 
place,  than  it  would  be  in,  if  irritated  by  repeated  introductions  of 
the  instrument. 

After  the  catheter  has  remained  in  the  urethra  for  some  days, 
you  may  withdraw  it;  and  if  the  patient  is  now  able  to  empty  his 
bladder  by  hia  own  efforts,  it  may  be  laid  aside  altogether ;  other- 
wise, it  must  be  regularly  iutroduced  once  or  twice  in  a  day,  or 
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ofteneFj  accordiD^  to  circumstances.  Where  the  enlargement  of 
the  prostate  and  retention  of  urine  have  come  on  suddenly^  the 
patient  genarally  regains  the  power  of  emptying  the  bladder  in  the 
course  of  three  or  four  weeks,  and  eometimes  much  sooner ;  but 
where  the  disease  has  come  on  gradually,  he  never  regsdns  it  com- 
plet-ely.  In  the  former  case,  he  may  be  liable  to  a  recurrence  of 
the  retention  of  urinej  at  longer  or  shorter  intervals  ;  but  in  the 
latter^  he  ii  more  or  less  of  an  invalid  ever  afterwards. 

Before  we  quit  this  subject  of  retention  of  urine  from  an  enlarge- 
ment of  the  prostate,  there  is,  however,  another  point  to  be  con- 
sidered. You  will  vm*y  rarely  fail,  by  dexterous  management,  to 
introduce  the  catheter ;  but  you  may  fail,  nevertheless,  in  some 
instances*  What  is  to  be  done  under  these  circumstances  ?  Are 
you  to  puncture  the  bladder  ?  and  if  so,  in  what  situation  ?  It 
will  be  of  no  service  here  to  do  what  some  recommend  in  cases  of 
retention  of  urine  from  stricture ;  namely,  to  make  an  opening  into 
the  urethra,  beneath  the  pubes.  The  size  of  the  prostate  renders 
the  case  unfavourable  for  the  puncture  from  the  perineum,  or  the 
rectum.  You  may  puncture  the  bladder  above  the  pubes ;  or  you 
may  proceed  thus  :■ — When  all  your  efforts  to  introduce  the  catheter 
have  been  unavailing*  when  you  feel  the  point  pressing  a^inst 
the  tumour  of  the  prostate,  and  unable  to  pass  over  it ;  apply  some 
force  to  the  instrument  at  the  same  time  that  you  depress  the 
handle.  It  will  generally  penetrate  through  the  prostate,  enter 
the  bladder  by  an  artificial  opening,  and  relieve  the  patient ;  and 
of  course  will  continue  to  relieve  him,  if  you  allow  it  to  remain  in 
the  bladder. 

This  mode  of  proceeding  has  been  etrongly  recommended  by 
some  very  good  surgeons,  and  1  am  not  aware  that  it  is  attended 
with  danger,  although  it  may  not  be  without  its  disadvantages. 
There  is  reason  to  believe,  that  in  some  cases  in  which  this  has  been 
done,  the  proper  internal  orifice  of  the  urethra  has  become  so 
closed  that  the  patient  never  could  void  a  drop  of  urine  by  his  own 
efforts,  being  compelled  to  rely  wholly  on  the  use  of  the  catheter 
ever  after.     Sir  Everard  Home  has  published  the  history  of  a  case 
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of  this  kind  which  was  attended  by  Mr.  Hunter  and  hims^ 
You  may  see  the  bladder  of  this  patient,  with  the  perforation  ef 
the  prostate  through  which  the  catheter  used  to  be  introduced 
preserved  in  the  Museum  of  the  College  of  Surgeons.  The  in- 
convenience which  I  have  now  described  does  not,  however,  eik 
in  every  instance.  An  old  gentleman,  the  only  patient  indeed  ii 
whom  I  ever  purposely  perforated  the  prostate  when  saffefiog 
from  a  retention  of  urine,  ultimately  regained  the  power  of  mddfif 
water,  so  as  to  be  able  to  dispense  entirely  with  the  use  of  tk 
catheter. 

Let  us  now  suppose  a  case  in  which  a  patient  consults  joti 
labouring  under  symptoms  that  indicate  a  partial  retention  a? 
urine  in  the  bladder.     He  is  unable  to  empty  the  bladder  k^ 
own  efforts.     You  then  are  to  introduce  the  catheter,  and  emptj 
it  artificially.     The  remedy  seems  to  be  very  obvious :  yet  it  W 
not  occurred  to  surgeons  generally,  until  it  was  suggested  by  tk 
late  Sir  Everard  Home ;  and  to  him  we  are  indebted  for  this  tot 
great  improvement  in  practical  surgery.     The  immediate  effect « 
drawing  off  the  water  is  to  give  the  patient  the  greatest  comfot 
He  loses  the  irritation  which  tormented  him  before*  he  ifl  fiv 
from  pain;  and  is  no  longer  harassed  by  the  incessant  desiivt? 
make  water.     But  the  relief  is  only  temporary.      In  a  few  hootf 
the  bladder   is  again  loaded,  and  the  symptoms   return,     T^ 
catheter  is  then  to  be  introduced  again ;  and  you  must  contione^ 
introduce  it  at  regular  intervals.     These  intervals  will  varv  b 
different  cases.     One  patient  is  quite  comfortable  if  the  urine  iif 
drawn  off  twice  in  the  twenty-four  hours,  while  another  requiss 
it  to  be  done  every  six  or  eight  hours.     I   never,  except  unfc 
peculiar  circumstances,  recommend  the  catheter  to  be  used  ofteDf? 
than  this.     If  employed  six  or  eight  times  in  the  dav  and  i^ 
it  is  likely  to  irrittate  the  prostate,  and  to  do  harm  instead  of  gi'^'i 
This  plan  is  to  be  pursued,  probably,  to  the  end  of  the  patieo-^ 
life.     It  maybe  distressing  to  him  to  be  thus  dependent  on  tkf 
use  of  the  catheter,  but  it  is  the  least  of  two  evils.      The  repe^'j^ 
introduction  of  it  is  an  inconvenience,  but  it  prevents  miservifi*^ 
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~~  ^*^  viction.  Without  it,  slow  inflammation  of  the  mucous  mem- 
^^-^^  of  the  bladder^  extending  along  the  ureters  to  the  kidneys, 
^  supervene ;  abscess  will  form  in  the  prostate ;  and  probably 
^^-^^^  in  the  bladder.  But  where  the  catheter  is  used  regularly, 
^^  evils  are  at  any  rate  delayed  for  a  considerable  time,  and  in 

^«i.r  the  greater  number  of  cases  are  prevented  altogether. 
^Q\at  is  the  patient  to  be  subject  to  the  daily  attendance  of  a 
^^•^geon  for  the  remainder  of  his  life  ?  This  cannot  be  necessary. 
^^"ti  him  learn  to  introduce  the  catheter  for  himself.  If  possible, 
^'^  him  use  the  gum  catheter  without  the  wire  or  stilet.  It  is  less 
*"  *^^ly  to  occasion  irritation  than  a  harder  instrument,  and  he  can 
^^^er  with  this  do  himself  any  material  injury. 

^ow,  it  is  this  continued  use  of  the  catheter,  in  those  cases  in 

^^liich  the  patient  is  unable  completely  to  empty  the  bladder  by 

*^i8  own  eflforts,  which  constitutes  the  principal  pai-t  of  the  treat- 

^^ent  to  be  employed  in  ordinary  cases  of  disease  of  the  prostrate 

^land.     In  some  cases  nothing  more  is  required ;  and  the  patient 

Vrho  is  dexterous  in  the  use  of  the  catheter,  and  who  is  careful 

Xiever  to  neglect  the  regular  introduction  of  it,  passes  through  the 

remainder  of  his  life,  an  invalid  indeed,  but  with  little  or  no  actual 

sufiering ;  and  probably  dies  at  last  of  some  other  disease,  entirely 

independent  of  that  which  exists  at  the  neck  of  the  bladder. 

But  there  are  many  cases  in  which  this  is  not  in  itself  sufficient, 
and  in  which  other  treatment  is  necessary  to  remove  or  palliate  the 
distressing  and  even  dangerous  symptoms  which  arise  in  the  pro- 
gress of  the  complaint. 

When  the  mucous  membrane  of  the  bladder  is  afiected  by  slow 
inflammation,  the  patient  complaining  of  augmented  irritation  and 
pain,  and  the  urine  depositing  ropy,  adhesive,  alkaline  mucus, 
you  are  to  employ  those  remedies  which  I  recommended  formerly 
under  these  circimistances,  when  speaking  of  diseases  of  the 
bladder ;  such  as  small  doses  of  the  cubebs  pepper ;  the  decoction 
of  the  pareira  brava,  combined  with  tincture  of  hyoscyamus; 
opiate  clysters  or  suppositories ;  and  rest  in  the  horizontal  posture. 
By  proper  attention,  you  may  generally  relieve  the  symptoms  of 
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chronic  inflammation  of  the  mucous  membrane  which  occur  ia 
consequence  of  a  diseased  prostate,  when  they  exist  in  a  moderati 
degree.  WTicn,  however,  the  case  has  been  long  neglected,  and 
the  inflammation  has  extended  from  the  bladder  to  the  ureters an-i 
kidneys,  neither  these  nor  any  other  remedies  will  be  of  real  sr* 
vice,  and  the  patient  will  sink,  in  defiance  of  all  your  skill,  uuAt 
his  complicated  maladies. 

If  the  patient  labours  under  such  symptoms  as  lead  you  to  heh^t 
that  there  is  inflammation  of  the  prostate,  which,  if  it  proceeds 
may  terminate  in  the  formation  of  abscess,  take  blood  from  tbr 
perineum  by  leeches  or  cupping,  administer  gentle  apefieK 
medicines,  and  advise  him  to  avoid  all  but  the  most  modenli 
bodily  exertions.  By  these  means  you  will  often  sucx^eed  in  in- 
venting suppuration  from  taking  place.  If  abscess,  howeya/^ 
already  formed,  and  has  burst  in  the  perineum  or  into  the  rectm 
nothing  is  required,  or  at  least  nothing  can  be  done,  beyori 
maintaining  as  much  as  possible  the  general  health,  sotbat^ 
power  of  the  patient's  constitution  may  be  under  the  most  fiiTOC^ 
able  circumstances  for  repairing  the  mischief  which  has  tibi 
place.  If  the  abscess  has  burst  into  the  xu-ethra,  or  at  the  neck  cf 
the  bladder,  it  is  very  desirable  to  avoid,  for  a  time,  the  tte(pti 
introduction  of  the  catheter,  the  point  of  which  is  liable  to  becoiB^ 
entangled  in  the  abscess,  producing  a  fresli  attack  of  infiamstt- 
tion,  and  perhaps  sloughing  of  its  inner  surface,  with  a  train  i 
dangerous  constitutional  symptoms.  Under  these  circumstasees 
I  generally  allow  the  gum  catheter  to  be  constantly  retained » 
the  urethra  and  bladder,  until  there  is  reason  to  believe  thattlK 
abscess  is  healed.  The  catheter  used  on  these  occasions  sbo'i^ 
be  ratlier  less  tlian  tlie  middle  size.  A  catheter,  which  completr^ 
fills  the  canal  of  the  urethra,  may  press  on  the  orifice  of  iJ^ 
abscess  so  as  to  interfere  with  the  free  discharg-e  of  its  cont<'35. 
and  thus  may  increase  the  evil  which  it  is  intended  to  renii^:- 
In  some  ciises,  however,  after  tlie  formation  of  abscess  the  i^^*^ 
of  the  bhidder  becomes  so  tender,  that  the  constant  retention  • 
the  catheter  cannot  be  endured.     We  have  then  no  altematiTf 
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the  catheter  must  be  used  at  stated  periods,  great  care  being  taken 
that  it  should  not  penetrate  into  the  cavity,  nor  even  into  the 
orifice  of  the  abscess. 

An  abscess  which  has  an  external  opening  will  generally  dis- 
charge its  contents  more  freely,  and  therefore  will  heal  more 
readily,  than  one  which  has  burst  into  the  bladder,  or  urethra,  or 
rectum.  Whenever,  therefore,  the  symptoms  lead  us  to  suspect 
that  suppuration  is  taking  place,  we  should  from  time  to  time 
examine  the  perineiun  and  scrotum,  and  not  hesitate,  where  any 
tumour  can  be  discovered,  to  make  a  puncture  with  a  lancet, 
without  waiting  for  it  to  present  itself  at  the  surface. 

In  those  cases  in  which  there  is  reason  to  believe  that  the 
diseased  prostate  is  in  a  state  of  ulceration,  the  distressing  symp- 
toms which  arise  are  to  be  combated  chiefly  by  the  free  use  of 
opium,  administered  in  the  form  of  clysters  or  suppositories.  In 
some  instances,  the  patient  enjoys  on  the  whole  more  comfort  if 
the  catheter  be  allowed  to  remain  constantly  in  the  urethra  and 
bladder ;  in  other  instances  it  is  the  reverse,  and  the  catheter 
must  be  introduced  occasionally,  that  is,  whenever  a  moderate 
quantity  of  urine  is  collected  in  the  bladder,  being  withdrawn 
immediately  on  the  bladder  being  emptied. 

Haemorrhage  from  the  prostate  gland  is  to  be  treated  like  any 
other  internal  haemorrhage ;  and  it  will  cease  in  ordinary  cases  if 
you  take  blood  from  the  loins  by  cupping,  administer  a  saline 
purgative,  and  keep  the  patient  on  a  low  diet,  and  in  the  horizontal 
posture.  Where  the  haemorrhage  is  unusually  great,  blood  may 
be  taken  from  the  arm  with  a  view  to  lessen  the  force  of  the 
heart's  action,  the  loss  of  blood  in  this  manner  being  a  much  less 
evil  than  an  internal  haemorrhage.  Those  medicines  which 
operate  as  styptics  when  taken  internally,  and  which  are  useful  in 
cases  of  haemorrhage  from  the  limgs,  are  also  useful  in  cases  of 
haemorrhage  from  the  prostate.  I  had  a  patient  with  very  diseased 
prostate.  A  frightful  haemorrhage  took  place.  The  usual  methods 
of  treatment  were  adopted,  but  were  of  no  avail.  The  skin 
became   pale;    the   pulse   became  weak;    and   the   patient  was 
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exhausted ;  yet  the  bleeding  oontmned.  Large  quantities  of  blood 
were  drawn  off  with  the  catheter ;  neTertheless,  the  bladder  eon- 
tinned  to  become  more  and  more  distended  with  blood,  and  was 
felt  prominent  in  the  belly  as  high  as  the  nayeL  All  other 
remedies  baring  failed,  I  gave  the  patient  a  dose  of  the  nostrum 
known  by  the  name  of  Rospini^s  styptic,  and  repeated  the  dose 
two  or  three  times  in  the  course  of  the  next  twelve  hours.  In 
about  half  an  hour  after  the  first  dose  was  taken,  the  hannoirhage 
ceased,  and  it  neyer  recurred. 

In  this  instance  the  bladder  had  become  distended  with  blood, 
forming  a  tumour  in  the  abdomen  as  high  as  the  navel ;  and  this 
great  evil  remained,  although  the  haemorrhage  had  ceased,  giving 
the  patient  all  the  torment  of  a  severe  attack  of  retention  of  urine. 
In  order  to  relieve  him  I  left  a  gum  catheter  in  the  urethra  and 
bladder,  and  at  intervals  injected  some  tepid  water  into  the  bladder 
with  a  syringe.  Every  portion  of  water  dissolved  a  portion  of  the 
blood ;  and  by  means  of  the  same  syringe  I  was  enabled  to  draw 
the  blood,  which  was  thus  dissolved,  out  of  the  bladder.  By  per- 
forming this  operation  in  so  careful  a  manner  as  not  to  produce 
any  fresh  hemorrhage,  and  repeating  it  over  and  over  again,  in  the 
course  of  forty-eight  hours  I  succeeded  in  emptying  the  bladder 
completely  of  the  blood  which  had  been  accumulated  in  it.  The 
patient  lived  for  a  year  and  a  half  afterwards,  and  there  was  no 
reason  to  believe  that  any  ultimate  harm  arose  from  the  bleeding. 
This  case  occurred  in  the  early  part  of  my  professional]  practice. 
Since  then  many  cases  have  fallen  under  my  observation,  in  which 
the  bladder  had  become  distended  with  blood,  and  I  have  found 
it  convenient  to  have  a  simple  apparatus  made  for  the  special 
purpose  of  giving  the  patient  relief  under  these  circumstances. 
The  apparatus  consists  of  a  silver  catheter  of  as  large  a  size  as  the 
urethra  will  admit,  having  a  large  aperture  on  its  concave  side, 
near  tlie  extremity  which  enters  the  bladder ;  and  an  elastic  gum- 
bottle  capable  of  containing  half  a  pint  of  fluid,  with  a  stopcock 
fitted  to  it,  adapted  to  the  other  extremity  of  the  catheter.  The 
catlu^tor  having  boon  introduced,  as  much  of  the  bloody  contents 
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'  of  the  bladder  are  drawn  off  as  the  accumuhitioii  of  coagulum  will 
allow  to  flow*  Then  by  raeaos  of  the  g^um-bottle  eome  tepid  water 
is  injected  into  the  bladder,  which  by  dissolving  a  part  of  the 
coagulum,  and  breaking  down  another  part  into  smaller  portions, 
enables  another  quantity  of  blood  to  be  discharged.  By  repeating 
this  process  the  bladder  may  be  completely  emptied  in  the  course 
of  a  short  time,  witliout  pain  or  other  inconvenience  to  the 
patient. 

So  far  the  treatment  of  the  chronic  enlargenient  of  the  prostate 
gland  is  sufficientlj  simple.  It  becomes  more  difficult,  and  a 
greater  degree  of  circumspection  is  necessary  in  forming  a  pro- 
gnosis^ in  those  cases  in  which  the  original  disease  is  complicated 
with  a  secondary  disease  of  the  kidneys. 

Here  the  first  thing  to  be  done  is  to  remove  the  exciting  cause  of 
the  secondary  disease^  by  having  recourse  to  that  treatment  which 
will  relieve  the  primary ;  and  if  the  disease  in  the  kidneys  has 
made  but  little  progress,  you  will  find  that  it  subsides  spontaneously, 
&s  soon  as  the  accumulation  of  urine  in  the  bladder  is  prevented 
by  the  regular  introduction  of  the  catheter.  If,  on  the  other 
liandj  it  be  far  advancedj  it  is  but  too  probable  that  it  will  proceed 
to  an  unfavourable  termination,  notwitbatanding  all  your  efforts 
to  prevent  it.  Still  art  may  do  much  in  certain  cases.  If  there 
be  a  quantity  of  adhesive  mucus  in  the  urine,  indicating  the 
existence  of  chronic  inflammation  of  the  mucoua  membrane,  you 

(may,  as  I  have  already  mentioned,  administer  the  decoction  of  the 
pareira   brava  with  tincture  of  henbane,  or  small  doses   of  the 
cubeba  pepper*     If  the  urine  be  free  from  this  kind  of  mucus» 
'    but  opaque,  turbid,  albuminous,  or  depositing  pus»  you  may  give 
the  patient  the  infusion  of  diosma  in  the  manner  which  I  recom- 
m ended  formerly.     At  the  same  time,  the  powers  of  tlie  patient 
eliouid  be  maintiiined  by  means  of  a  nutritious  diet,  with  a  limited 
quantity  of  ale  or  wine.     If  there  be  much  pain  in  the  loins^ 
mulating  liniments  or  mustard  poultices  may  be  applied  twice 
ly,  or  a  blister  occasionally-     Still  the  use  of  the  eatbeter  is 
indispensable,  as  it  would  be  unreasonable  to  expect  that  any 
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remedies  should  act  on  the  disease  in  the  kidneyBy  iriiile  the  ( 
that  has  produced  it  continues  to  operate. 

Yet,  however  necessary  it  may  be  in  all  caaes,  there  are  sow 
in  which  much  discretion  is  required  in  reaoztiiiK  to  the  useof  tk 
catheter.    What  I  am  about  to  state  ia  not  an  opimon  fiumrf 
hastily,  but  a  deliberate  conclusion,  to  which  I  have  been  led,  I 
after  having  had,  for  many  years,  no  small  share  of  eKperinoek 
the  treatment  of  these  disorders,  as  well  as  oonsidenible  0|ipiv- 
tunities  of  investigating  the  morbid  appearanoea  which  thej  kia  [ 
behind  them  in  the  dead  body.    If,  in  a  caae  of  chronic  eaiaft- 
ment  of  the  prostate,  the  patient  has  been  allowed  to  go  oair  I 
two  or  three  years,  or  longer,  without  the  use  of  the  catheter, «( 
in  consecpience  of  this  neglect,  the  quantity  of  residaary  nrineintli 
bladder  has  gradually  increased,  so  that  at  last  one  or  tvo^  s  | 
more  pints  are  accumulated  in  it,  the  kidneys  having  at  Ihe  i 
time  become  diseased,  the  introduction  of  the  catheter,  i 
to  the  rules  formerly  laid  down,  so  as  to  empty  the  bladder  tss  v  | 
three  times  daily,  is  likely  to  be  injurious  rather  tfiiwi  ] 
The  patient  is,  it  is  true,  relieved  of  many  of  his 
symptoms.    He  is  no  longer  tormented  by  a  fireqnent  dflBiitti| 
void  a  small  quantity  of  urine,  nor  by  an  inyoluntaiy  diibblh(rf 
urine  during  the  night;  nor  does  he  su£fer  the  uneasy  i 
which,  in  a  greater  or  less  degree,  always  attend  an  rnrcii  distflsM  I 
bladder;  but,  in  the  course  of  a  few  days,  it  is   observed  tUthl 
avoids  his  usual  exertion,  that  he  seems  languid^  and  loss  1>  { 
disposition  to  take  food.     Then  the  other  ^mptoms  of  < 
the  kidney,  which  were  but  imperfectly  developed  before,  1 
distinctly  marked,  and  he  gradually  sinks,  and  dies  at  the  eairfl 
a  month  or  six  weeks  from  the  time  of  the  catheter  being  W 
employed. 

I  shall  describe  to  you  more  at  length,  in  a  fatoie  keMl 
what  are  the  consequences  of  the  operation  of  lithotomy  peifin^ I 
on  a  person  who  labours  under  any  considerable  Hi^tnso  ef  i 
kidneys.      At  first  he  is  greatly  relieved,  and    often  w&m 
recover  rapidly  from  the  eflfects  of  the  operation;  bnLi 
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course  of  a  few  days,  his  bodily  powers  begin  to  fail,  and  death 
ensues  at  no  distant  period,  and  this  happens  even  where  the 
stone  has  been  of  a  small  size,  extracted  in  the  shortest  possible 
space  of  time,  and  with  the  least  possible  injury  to  the  parts 
concerned.  The  resemblance  between  the  eflfects  produced  by  the 
use  of  the  catheter,  in  the  way  and  under  the  circumstances  which 
I  have  just  endeavoured  to  describe,  and  those  which  follow  the 
operation  of  lithotomy  in  a  patient  similarly  circumstanced,  is  too 
obvious  to  be  overlooked ;  and  I  conclude  that  they  are  to  be 
referred  to  a  common  principle.  The  system  sufiFers  from  the 
shock  of  the  operation,  in  one  case ;  and  in  the  other  case  it  suflfers 
in  the  same  manner  from  the  impression  made  on  it  by  the  sudden 
emptying  of  the  over-distended  bladder,  and  consequent  removal 
of  the  pressure  which  is  made,  through  the  medium  of  the  dilated 
ureters,  on  the  glandular  structure  of  the  kidneys. 

Here,  then,  arises  an  important  practical  question.  The  patient 
has  no  chance  of  recovery  without  the  use  of  the  catheter.  Are 
we  to  leave  him  to  his  fate  ?  or  are  we  to  empty  his  bladder  at 
certain  intervals,  at  the  risk  of  hastening  the  period  of  his  disso- 
lution ?  I  have  no  doubt  that  we  may,  in  many  instances  at  least, 
obtain  the  good  and  avoid  the  evil,  by  a  slight  modification  of  the 
treatment.  Let  the  catheter  be  introduced  at  first  so  as  to  draw 
off  only  a  portion  of  the  contents  of  the  bladder,  and  let  several 
days  be  permitted  to  elapse  before  it  is  completely  emptied ;  care 
being  taken,  at  the  same  time,  to  uphold  the  general  health  by 
the  exhibition  of  ammonia,  quinine,  and  other  tonics,  exhibited 
according  to  circumstances,  and  combined  with  the  prudent  use 
of  wine  or  brandy  and  a  plain  but  nutritious  diet. 

SCIRRHUS   OF  THE   PROSTATE   GLAND. 

I  liave  observed  that  malignant  diseases  of  the  prostate  are  of 
rare  occurrence.  I  have,  however,  seen  cases  in  which  I  could 
not  well  doubt  that  the  prostate  was  aflFected  by  scirrhus,  although 
I  had  no  opportunity  of  positively  ascertaining  the  fact  by 
dissection. 
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In  February,  1831,  a  gentleman  from  fluids  tone,  50  years  of 
age,  consulted  me  imder  the  following  circurastaiices : — 

He  complained  of  a  too  frequent  inclination  to  void  his  urine; 
80  that  he  was  disturbed  not  less  than  ten  or  twelve  times  i»  the 
course  of  the  night.  The  a<!t  of  voiding  it  was  attended  with  some 
degree  of  difficulty ;  and  occasionally  he  observed  that  it  could  not 
be  accomplished  in  the  position  in  which  he  then  was,  and  he  was 
under  the  necessity  of  altering  it  A  small  quantity  of  urine 
sometimes  flowed  involuntarily  after  he  thought  that  his  bladder 
was  emptied.  He  suffered  a  severe  and  constant  pain,  extending 
from  the  left  groin  across  the  lower  part  of  the  abdomen  above 
the  pubes,  and  also  down  the  thigh  and  leg*  The  pain  above  the 
pubes  was  aggravated  during  the  effort  to  make  water.  He 
compared  the  pain  in  the  tliigh  and  leg  to  that  which  be  suffered 
on  a  former  occasion  when  he  had  sprained  his  thimib,  and  said 
that  it  prevented  his  throwing  the  weight  of  bis  body  on  that 
limb  when  he  st^ood  erect.  There  was  an  enlarge*!  and  indurated 
gland  in  the  groin  on  the  side  to  which  the  pain  was  referred, 
The  urine  was  high  coloured,  but  otherwise  in  a  healthy  state, 
free  from  mucus  and  albumen,  A  catheter  having  been  intro- 
duced after  he  made  water,  it  was  ascertained  that  there  was  no 
obstruction  in  the  urethraj  and  no  residuary  urine  was  fecund  in 
the  bladder.  He  had  lost  flesh,  and  had  the  aspect  of  a  perflozi 
labouring  under  a  malignant  disease-  He  was  hot  and  fevcriBh  at 
night,  and  the  jjulse  was  never  less  than  100  in  a  minute,  The 
prostate  gland  beiTig  examined  from  the  rectum,  was  found  not 
very  much  enlarged,  but  of  a  stony  hardness. 

The  symptoms  which  I  have  described  first  showed  themselves 
in  the  preceding  Augustj  and  had  gradually  increased  up  to  the 
time  of  my  being  consulted* 

It  appeared  to  me  that  the  circumstances  of  this  case  could  not 
well  be  explained,  except  on  the  supposition  of  the  prostate  gland 
being  affected  with  tlie  true  scirrhous  disease;  and  Mr.  Travers, 
who  was  consulted,  also  came  to  the  same  concluBion* 
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Tlie  patient  returned  to  JIaidstonej  and  died  shortly  afterwards, 
Tliere  was  no  opportunity  of  examining  the  body  after  death. 

Another  case  fell  under  my  observation,  in  which,  also,  I  was 
led  to  believe  that  the  patient  laboured  under  scirrhuB  of  the 
prostate.  I  preserved  no  notes  at  the  time,  but  I  know  the  fol- 
lowing history  to  be  accmmte  as  far  as  it  goesi — 

A  gentleman,  about  60  years  of  age,  who  had  been  long  in  India^ 
eonaulted  me  a  few  years  ago,  respecting  what  appeared  to  be  a 
chronic  enlargement  of  the  prostate  gland.  There  was  nothing 
imusual  in  its  symptoms,  and  I  merely  recommended  to  him  the 
I  regular  use  of  the  c^theteri  From  this  treatment  he  derived 
much  benefit,  and  he  persevered  in  it  ever  afterwards. 

It  was  not  less  than  five  or  six  years  after  this  period  that  I  was 
^req nested  to  see  him  again,  in  consultation  with  Dr,  Latham  and 
It,  Mawdslay,     He  now  could  void  no  urine  without  the  assist- 
ance of  the  catheter.    There  was  a  constant  and  most  severe  pain, 
referred  to  the  neck  of  the  bladderj  which  was  not  relieved  on  the 
urine  being  drawn  off.     The  urine  deposited  a  considerable  quan- 
tity of  adhesive  mucus,  and  was  of  an  aramoniaca,!  odour.     The 
prostate  gland,  examined  by  the  rectum,  waa  found  to  be  much 
enlarged,  and  of  a  stony  hardness*     From  these  circumstances  we 
were  led  to  sauspect  that  the  prostate  had  become  affected  with  a 
true  scirrhous  disease ;  and,  in  confirmation  of  this  opinion,  we 
I  found  the  patient  complaining  of  excruciating  pains  in  various 
)  parta  of  the  body,  sometimes  in  one  part,  sometimes  in  another, 
i  which  could  he  compared  t^  oothing  except  the  pains  under  which 
persons  afflicted  with  carcinoma  occasionally  labour.     Altogether* 
I  may  say,  that  I  have  never  seen  a  human  being  whose  siiffe rings 
were  more  intense ;  and  they  were  scarcely  mitigated  by  the  ex- 
hibition of  very  large  doses  of  opium,     1  continued  to  vigit  him 
I  occasionally,  in  consultation^  for  nearly  a  year,  at  the  end  of  wliich 
time  he  suddenly  lost  the  use  of  the  muscles  of  his  lower  limbs, 
(and  died  in  a  fortnight  afterwards.     Permission  was  not  obtained 
I  to  examine  the  body  i  but  it  is  worthy  of  notice,  that  a  lady  whose 
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case  is  related  in  the  eighth  chapter  of  the  last  edition  of  my  work 
on  '  Diseases  of  the  Joints,'  and  who  had  long  laboured  under 
carcinoma  of  the  breasts,  died  after  a  similar  attack  of  paralysis 
of  the  lower  limbs,  and  that  in  her  it  was  ascertained  by  dissection, 
that  the  cause  of  the  paralysis  was  a  conversion  of  the  bones  of 
the  spine  into  the  scirrhous  structure. 
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LECTUEE  IX. 

ON   URINARY   CALCUU. 

The  urine  in  its  natural  state  is  composed  of  various  ingredients, 
which  are  maintained  in  solution  as  long  as  they  preserve  the 
temperature  of  the  body.  Sometimes,  however,  it  happens  that 
one  or  more  of  these  ingredients  is  deposited  in  a  solid  form, 
although  the  urine  has  undergone  no  alteration  in  its  temperature, 
and  even  while  it  remains  in  the  bladder,  or  in  some  other  of  the 
urinary  passages.  These  deposits  may  be  in  the  form  of  small 
particles,  or  sand;  or  in  larger  masses.  We  call  these  latter 
calculi.  Whether  there  be  merely  sand,  or  whether  there  be  actual 
calculi,  the  nature  of  the  disease  is  essentially  the  same ;  and  it  is 
to  these  calculous  disorders  that  I  call  your  attention  in  this  and 
the  following  lectures.  The  subject  is  one  of  the  highest  interest, 
on  account  of  the  number  and  variety  of  the  phenomena  which  it 
embraces ;  on  account  of  the  pain,  distress,  and  deep  anxiety  which 
the  patient  suffers ;  and  on  account  of  the  great  relief  which  the 
art  of  surgery  is  capable  of  affording  in  the  majority  of  these 
cases. 

OF   SAND    IN    THE    URINE. 

The  urine  contains  a  large  quantity  of  a  peculiar  acid,  first 
accurately  described  by  Scheie,  who  gave  it  the  name*  of  uric  acid, 
but  to  which  the  name  of  lithic  acid  is  more  commonly  applied 
by  the  chemists  of  this  country.  It  was  formerly  supposed  that 
the  pure  acid  was  held  in  solution  by  the  urine.  Dr.  Prout,  how- 
ever, has  shown  that  the  pure  acid  is  almost  insoluble,  and  that, 
imder  ordinary  circumstances,  it  exists  only  in  the  form  of  lithate 
of  ammonia,  which  is  a  very  soluble  salt.     It  is  this,  and  not  the 


SAND   IN  THE   UEINB.  541 

volumes  of  the  *  Medical  Transactions  of  the  College  of  Physicians.* 
It  seems  as  if,  during  perspiration,  something  was  caried  oflF  from 
the  blood  in  the  cutaneous  vessels,  which  would  otherwise  cause 
the  urine  to  be  loaded  with  acid.  Sir  Gilbert  Blane  long  ago 
observed  that  a  disposition  to  calculous  disorders  is  frequently 
combined  with  eruptions  on  the  skin  (psoriasis),  and  Dr.  Philip's 
observations  will  explain  the  reason  of  this  association. 

WTien  the  urine  contains  a  superabundant  acid,  which  precipi- 
tates the  lithic-acid  sand,  it  usually  is  bright  and  transparent  to 
the  eye,  and  of  a  copper  colour,  resembling  in  appearance  Madeira 
wine.  In  general  the  patient  is  troubled  more  or  less  with 
dyspeptic  symptoms,  and  frequently  he  is  liable  to  gout.  Many 
circumstances  demonstrate  a  close  connection  between  this  last 
disease  and  the  formation  of  the  brown  or  red  sand  in  the  urine. 
The  same  peculiar  constitution,  the  same  luxurious  diet,  the  same 
inactive  life,  which  makes  the  patient  subject  to  the  one,  makes 
him  also  subject  to  the  other.  The  red  sand  is  composed  of 
crystals  of  lithic  acid  in  its  pure  state ;  while  the  chalk-stones, 
which  are  formed  in  the  bursad  and  cellular  membrane  of  gouty 
patients,  are  composed  of  the  same  acid,  in  combination  with  soda ; 
and  the  red  or  yellow  deposit  from  the  urine  of  gouty  persons 
consists  of  the  lithate  of  ammonia  coloured  by  other  matters. 

In  the  (so-called)  better  classes  of  society,  you  will  find  tlie 
deposition  of  red  sand  to  exist  chiefly  in  adult  persons,  but  in  the 
lower  classes  you  find  it  chiefly  among  children.  These  circum- 
stances are  easily  explained.  Adult  persons  in  affluent  circum- 
stances, for  the  most  part,  lead  a  more  luxurious  and  indolent  life 
than  their  children;  while  among  those  of  lower  condition  the 
diet  of  the  children  is  frequently  unwholesome,  and  comparatively 
little  attention  is  paid  to  the  various  derangements  of  the  digestive 
organs  to  which  they  are  liable. 

In  many  instances,  the  red  sand  is  voided  without  any  particu- 
lar symptoms  to  indicate  its  formation,  and  the  patient  discovers 
the  disease  only  by  seeing  it  in  the  urine ;  but  at  other  times  he 
complains  of  uneasy  sensations  in  the  loins,  of  pain  in  the  groins. 
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and  in  the  course  of  tlie  iirethra;  and  sometimes  a  small  quantrr 
of  blood  is  discharj^ed  from  the  urethra,  in  consequence  of  it 
being  abraded  in  some  one  part  by  the  sharp  hard  angles  of  ti* 
crystals.  VMiere  the  uretlira  is  irritable  and  liable  to  spasmoii 
affections,  the  contact  of  the  red  sand  induces  spasm  in  it,  occaa»| 
ing  a  diminution  of  the  stream,  and  even  difficulty  of  voiding ti^ 
urine.  In  such  cases  you  in  vain  endeavour  to  cure  the  strictt? 
merely  by  the  use  of  bougies;  but  if  you  employ  at  the  same  ti& 
such  remedies  as  tend  to  prevent  the  formation  of  the  redaat 
you  cure  the  stricture  easily.   . 

It  is  of  great  consequence  that  you  should  prevent  the  formw' 
of  red  sand,  both  })ecau8e  it  is  in  itself  a  considerable  eTiLfl^ 
because,  if  neglected,  it  may  lead  to  the  formation  of  a  )a^ 
concretion  in  the  bladder.  You  may  generally  accompli^  ^ 
object  by  conveying  alkaline  remedies  into  the  stomach,  snelii 
potash,  soda,  limewater,  ammonia,  magnesia.  Sometimes  <» 
sometimes  another,  may  be  preferable,  according  to  circumstan«»: 
and  sometimes  it  may  be  advisable  to  give  them  in  combii»W 
with  each  other.  If  the  lithic  acid  be  deposited  in  small  qfxa^ 
and  the  bowels  be  too  much  relaxed  (which,  however,  nf^ 
happens  in  these  cases),  limewater  may  be  useful.  In  pereott* 
weak  bodily  powers,  who  may  be  supposed  to  require  cordial  »^ 
stimulating  remedies,  you  may  exhibit  ammonia.  Dr.  I^ 
recommends  the  carbonate  of  potash  in  preference  to  the carboai^ 
of  soda,  for  the  following  reason : — that  the  soda,  under  cfltfi 
circumstances,  will  enter  into  combination  -with  the  htbic  1^1 
forming  an  insoluble  salt,  as  bad  as  the  lithic  acid  itself'  ^ikfl* 
the  lithate  of  potash  is  perfectly  soluble;  and  if  this  combiiutt* 
t  likes  j)laco,  it  will  pass  off  dissolved  in  the  urine.  Magneaij* 
reconuuonded  by  Professor  Brande,  has  much  to  recommeBi^ 
Ik'ing  in  itsc*lf  insoluble,  it  cannot  enter  the  circulation  cieej** 
has  first  become  combined  with  acid  in  the  stomach  or  bk\ 
and  hence  it  does  not  pa^s  out  of  the  system  so  soon  as  the 

I  have  mentioned  the  carbonates  of  potash,  soda   aiid« 
as  these  agree  better  with  the  stomach,  and  therefbrr-^ 
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proper  to  be  employed  than  the  pure  alkalies.  The  carbonic  acid 
does  not  interfere  with  their  medicinal  eflfects.  There  is  a  re- 
markable difference  in  the  effects  produced  on  these  disorders  by 
the  salts,  which  contain  a  mineral,  and  those  which  contain  a 
vegetable  acid.  The  sulphates,  muriates,  nitrates,  are  of  no  avail ; 
but  the  tartrate  of  potash,  the  tartarised  soda,  the  common  saline 
draught,  composed  of  citric  acid  and  potash,  all  produce  the  same 
effect  as  the  pure  alkalies,  or  as  the  alkalies  combined  with  car- 
bonic acid.  This  remarkable  circumstance  was  first  noticed  by 
Sir  Gilbert  Blane.  Sir  Gilbert  has  also  recommended  a  very 
efficient  method  of  exhibiting  the  carbonate  of  potash  in  these 
cases,  by  giving  it  in  a  saline  draught  with  an  excess  of  alkali. 

I  have  said  that  diflferent  doses  of  the  alkaline  remedies  will  be 
required  in  different  instances.  Indeed  a  good  deal  of  care  is 
generally  necessary  to  adjust  the  dose  to  the  peculiar  circum- 
stances of  the  individual  case.  If  you  give  too  little  of  the  alkali, 
the  result  is  not  obtained,  and  the  lithic  acid  is  still  deposited, 
although  in  smaller  quantity.  If  you  give  too  much,  you  not  only 
prevent  the  formation  of  the  red  sand,  but  you  render  the  urine 
alkaline,  and  a  white  sand  (the  triple  phosphate  of  ammonia  and 
magnesia)  is  deposited  in  its  place.  Other  ill  consequences  follow 
the  too  liberal  exhibition  of  alkalies.  I  conclude  that  they  pro- 
duce some  kind  of  alteration  in  the  quality'  of  the  blood.  After 
some  time  the  patient  is  liable  to  petechiae ;  he  perspires  too  easily, 
becomes  low-spirited,  and  less  capable  than  when  in  health  of 
physical  exertion.  Magnesia  does  not  produce  these  affections,  at 
any  rate  not  to  the  same  extent,  as  no  more  of  it  can  enter  the 
circulation  than  what  is  rendered  soluble  by  its  combination  with 
acid  in  the  stomach.  Too  large  doses  of  magnesia,  however,  are 
mischievous  in  another  way,  by  causing  the  formation  of  magnesian 
calculi  in  the  intestines.  These  are  composed  of  magnesia 
mechanically  blended  with  the  faeces  and  intestinal  mucus.  They 
were  not  of  uncommon  occurrence  a  few  years  since,  when  many 
individuals  were  in  the  habit  of  taking  magnesia  in  a  careless  and 
profuse  manner.     I  have  in  several  instances  known  a  person  to 
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Buffer  a  good  deal  of  distxess  fi-om  such  a  calculuft  being  lodged 
the  rectunu  But  caaea  have  occurredj  in  which  the  accumulatiitn 
of  mognesia  in  the  intestine  has  taken  place  to  a  very  great  extjent. 
The  late  Mr,  Wilson  examined  the  body  of  a  patient  in  whom,  if 
I  recollect  rightly,  some  pounds  of  magnesia  were  found  collectt^d 
in  the  coloo  above  a  contracted  part  of  the  rectum. 

In  the  exhihitiou  of  alkaline  remedies,  then,  you  must  make 
each  ease  the  subject  of  a  distinct  experiment  j  and  that  the  ex- 
periment may  be  more  properly  conducted,  you  muat,  if  posaihlej 
make  the  patient  enter  into  your  views,  that  he  may  assist  your 
practice  by  his  own  observations.  He  should  be  provided  with 
paper,  coloured  blue  by  an  infusion  of  litmus ;  and  sho  with  the 
same  paper,  slightly  reddeiied  by  an  immersion  in  a  very  weak 
acid.  Healthy  urine  ought  to  tiurn  the  blue  litmus  paper  a  little 
red  J  and  you  should  avoid  giving  alkaline  remedies  in  such  a 
dose  as  to  destroy  this  property  altogether ;  still  less  ought  they 
t<>  render  the  lurine  alkaline.  If  the  urine  turns  the  red  paper 
blue,  the  patient  is  in  danger  of  suffering  from  a  deposition  of  the 
phosphates,  and  the  alkalies  must  he  given  in  smaller  quantity- 
It  is  to  be  further  observed^  thafc  the  time  when  the  urine  is 
most  acid,  and  when  the  alkalies  are  moat  requii-ed,  is  after  the 
priucipal  meal^  that  is,  after  dinner.  The  alkalies  are  not  indeed 
to  be  given  immediately  after  dinner,  for  then  they  are  likely  to 
interfere  with  digestion ;  but  four  or  five  hours  afterwards.  In 
iome  cases  it  is  better  for  the  patient  to  defer  taking  his  medicine 
until  he  wakes  accidentally  in  the  middle  of  the  night.  In  many 
instances^  a  single  dose  daily,  and  that  at  bedtime,  is  all  that  is 
required ;  while  in  others  the  magnesia  or  alkali  should  be  ex- 
hibited in  the  middle  of  the  day  also. 

It  appears  to  me  that  it  has  been  the  custom  of  late  years  to 
give  these  remedies  in  larger  quantities  than  is  really  neeesaarjr^ 
It  rarely  happens  that  half  a  scruple  of  magnesia,  or  a  scruple  oi 
the  bicarbonate  of  potash,  is  not  sufficient  to  neutralise  the  super 
abundant  acid  in  the  stomach  after  dinner  j  andj  where  a  second 
dose  is  wanted,  half  this  quantity  may  be  given  in  the  middle  of 
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the  day.     The  following  combination  agrees  very  well  with  the 
atomaeh,  and  produces  a  very  imracdiata  effect  on  tlie  urine : — 

51    Magnetite,  gr*  tj, 

Pota^iacB  biearbonatie,  Be^ 

Potasace  tfuimtis,  gr.  xv. — Miaee.  Hat  pulvia  quoquo 
Teapere  aumeDdua  e  cjatho  parvo  aqyim* 

But  it  may  truly  be  observed  that  this  is  not  striking  at  the 
root  of  the  disorden  Alkalies  prevent  the  formation  of  red  sand 
while  they  are  being  taken,  but  they  do  not  prevent  it  being 
formed  again  as  soon  aa  they  are  left  off.  There  is  even  reason 
to  believe  that  the  habitual  use  of  alkalies  increases  the  disposition 
of  the  stomach  to  generate  acid :  at  all  events  the  patient  cannot 
well  take  them  for  ever;  and  something  further,  therefore,  is 
required.  l?Vlien  he  suffers  from  costiveness,  purgatives  must 
be  exhibited ;  and  even  in  those  cas^  in  which  the  bowels  are 
not,  particularly  torpid,  purgatives  are  required.  The  mercurial 
purgatives  are  very  useful  in  the^e  caseSi  A  blue  pill  may  for  a 
short  time  be  administered  every  night,  with  a  draught  of  infusion 
of  senna  and  t-artrate  of  potass  every  third  or  fourth  morning ;  or 
a  calomel  pill  may  be  given  once  in  a  week  or  fortnight,  at  bed- 
time, and  the  senna  draught  on  the  following  morning.  When 
the  disease  is  connected  with  gout,  the  patient  may  take  the 
colchicum  with  great  advantage.  In  the  first  instance  fifteen 
drops  of  the  vinum  colchici  may  be  administered  twice  daily; 
aft-erwards,  a  draught  of  infusion  of  senna,  with  a  saline  p\ir- 
gative^  and  lialf  a  drachm  of  the  vinum  colchici,  may  be  given 
occasionally  in  the  morning,  or  from  one  to  two  grains  of  the 
acetous  extract  of  colchicum  combined  with  the  same  quantity  of 
the  blue  pill  (pilula  hydrargyri)  may  be  given  as  a  pill  for  eight 
or  ten  successive  nights. 

But  more,  after  all,  is  to  be  effected  by  attention  to  diet  and 
mode  of  living  than  by  medicine.  Is  the  patient  a  great  eater, 
pamperit^  his  appetite  by  a  variety  of  dishes,  and  thus  exciting 
himself  to  swallow  more  food  than  his  stomach  can  readily  digest  ? 
— let  him  make  his  dinner  on  a  single  disb^  and  eat  of  that  in 
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moderate  quantity.  Let  him  also  incline  to  a  diet  of  Tegiuii 
rather  than  one  of  animal  food,  avoiding^,  however,  andni 
vegetables^  and  especially  those  which  are  acid  or  acesoeBt;! 
salad,  oranges  and  apples.  Does  he  commit  excesses  in  diinUv 
— let  him  leave  off  fermented  liqnors  altogether,  or  taketfaanfl 
in  small  quantity ;  and  in  particular  let  him  avoid  such  fenui 
liquors  as,  from  the  sugar  which  remains  unfermented  is  Afl 
are  liable  to  become  acid  in  the  stomach,  or  which  ans 
already.  The  French  white  wines  are  injorions  in  theie  oi 
especially  champagne ;  so  are  all  the  varieties  of  malt  I 
from  Burton  ale  down  to  home-brewed  beer ;  but  none  of 
liquors  are  worse  than  our  old-Cetshioned  English  liqudr^ 
punch. 

If  your  patient  has  been  in  the  habit  of  dining  late  hi 
evening,  going  to  bed  soon  after  a  hearty  meal,  he  should  ik 
his  habits  in  this  respect;  dining  sufficiently  early  to  allovcili 
food  being  digested  before  he  retires  to  rest^     If  he  has  U 
sedentary  life,  he  should  cease  to  do  so;  walking  or  riding 4 
so  as  to  induce  perspiration.     A  person  who  takes  a  good  dot' 
exercise  may  take  liberties  as  to  diet,  which  he  could  not  cAb 
wise   take  with  impunity.     For  example — a  gentleman  of 
acquaintance  was  accustomed  to  dine  daily  in  convivial  iockt| 
eating  and  drinking  heartily,  and  not  stinting  himself  intkei 
of  hock  and  champagne.     But  he  was  of  active  habits.    Hei« 
early  in  the  morning,  walked  for  an  hour  or  two  before  bxeittK 
and  came  home  to  breakfast  perspiring  profusely.     If  by  dtf* 
in  his  morning's  walk,  he  met  any  one  of  his  friends  his 
was,  that  he  was  walking  to  distil  off  the   champagne  wtiA 
had  drunk  yesterday.     By  and  by  some  circumstances  occBini| 
which  altered  his  mode  of  life  in  this  respect ;  and  not  long*^* 
wards  he  consulted  me  concerning  two  symptoms  which  &^^ 
some  trouble  and  anxiety;  the  one,  a  quantity  of  red  sandifl^ 
urine,  and  the  other,  a  scaly  eruption  (psoriasis)  of  the  skis.  ^ 
had  continued  to  eat  and  drink  as  usual,  but  he  had  ceased  to  n^ 
early,  and  to  take  his  long  walk,  which  brought  him  home  p^ 
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epiring  to  breakfast ;  and  this  alteration  in  his  habits  was  soon 
followed  by  the  appearances  of  the  red  sand  and  the  eruption,  A 
gentleman  of  my  acquaintance,  who  has  for  many  years  indulged 
himself  not  only  in  eating  but  also  in  yerj  liberal  potations  of 
wine  daily^  and  who  has  lived  luxurionaly  otherwise,  nevertheless 
retaining  the  most  perfect  health  and  cheerfulness,  attributes  his 
exemption  from  the  usual  ill  oonseqnencea  of  snch  a  mode  of  life 
to  the  circumstance  of  his  being  accustomed  to  perspire  profusely 
during  the  night. 

A  copious  perspiration  may  be  produced  in  other  ways,  as  well 
as  by  means  of  exercise.  The  raost  certain  and  effectual  method 
is  the  use  of  the  sulpbxu--fumigating,  or  hot-air  bath.  The  hot-air 
bath  is  certainly  of  great  advantage  to  those  persona  who,  having 
led  an  inactive  life,  are  subject  to  dyapepeia,  and  those  twinges  in 
the  limbs,  especially  in  the  feat,  which  sooner  or  later  are  followed 
by  a  regular  attack  of  gout;  and  I  believe  that  it  may  also  be 
employed  beneficially  in  cases  iu  which  the  patient  suffers  from  a 
too  large  proportion  of  hthic  acid  in  the  urina  It  is  worthy  of 
observation,  that  the  perspiration  produced  by  the  hot-air  bath  is 
highly  acid,  reddening  the  blue  litmus  paper  nearly  as  much  as  it 
is  reddened  by  acid  urine.  Such,  indeed,  is  the  character  of  this 
secretion  generally,  and  thus  the  beneficial  effects  of  a  free  per- 
spiration are  easily  explained.  As  the  introduction  of  any  acid 
into  the  stomach  may  promote  the  development  of  the  lithic  acid 
in  the  system,  so  it  may  be  supposed  that  the  abstraction  of  any 
acid  from  the  skin  may  produce  the  same  result.  The  fact,  how- 
ever, may  be  explained  in  another  mannen  Dr.  Prout  says  that, 
for  the  most  part,  the  precipitation  of  the  Uthic-acid  sand  is  caused 
by  a  superabundance  of  the  lactic  acid  in  the  urine.  But  the 
lactic  is  supposed  to  be  the  predominant  acid  in  the  perspiration. 
Probably  each  of  these  explanations  is  correct  as  applied  to  different 
orders  of  cases. 

The  red  or  lithic-acid  eand  is  not  the  only  sand  deposited  by  the 
urine.  In  some  instances  there  is  a  deposit  of  the  lithate  of  soda 
in  the  form  of  a  white  sand.     This,  however^  is  of  comparatively 
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rare  occurrence.  The  more  common  form  of  white  sand  coi 
of  minute  crystals  of  the  triple  phosphate  of  ammonia 
magneiia.  Here  the  tirine  is  not  acid^  but  of  an  alkaline  quality : 
it  tuma  the  reddened  litmus  paper  hlue,  and,  if  very  alkaline^  it 
turns  the  yellow  turmeric  paper  brown  ;  or  it  may  he  slightly  acid 
when  fii'st  voided,  becoming  albdine  afterguards,  and  haviog  a 
pellide  on  its  surface,  which  shows  the  prismatic  colours,  and  k 
composed  of  the  salt  just  mentioned.  According  to  Dr,  Front, 
the  formation  of  the  white  sand  takes  place  in  the  foUowiog 
manner ; — The  urine,  under  ordinary  circumstances,  eontaii^  the 
phosphate  of  magnesia,  which  ia  held  in  eolution,  being  a  highly 
soluble  salt*  But  in  some  ca^^es  of  disease,  tho  urea  of  the  urine 
becomes  decomposed  in  the  kidneys,  and  ammonia  is  evolved^ 
which  combines  with  the  phosphate  of  magnesia,  so  as  to  make  a 
triple  salt*  But  the  triple  salt  is  insoluble,  Mid,  therefore,  it  is 
precipitated  in  the  form  of  a  white  sand.  Dr,  Prout  obserr^  also, 
that  the  same  state  of  system  which  leads  to  the  decomposition  of 
urea  and  the  evolution  of  ammonia  leads  ako  to  a  more  abuudant 
formation  of  the  phosphat.e  of  magnesia;  and  hence  arises  the 
immense  deposition  of  white  sand,  which  occurs  in  some  cases. 
Indeed,  this  is  sometimes  so  great,  that  the  quantity  of  phosphate 
of  m^nesia,  which  healthy  urine  containsj  will  by  no  means 
account  for  it*  I  performed  the  operation  of  lithotomy  on  a  boy, 
whose  urine,  after  the  operation,  deposited  such  a  quantity  of  the 
triple  phosphate,  that  his  perineum,  the  inside  of  his  thighs,  and 
the  bed-clothes,  had  the  appearance  of  being  dusted  over  with  a 
white  powder!  and  if  thia  was  wiped  ofif,  the  appearance  was 
renewed  in  the  course  of  a  few  hours. 

The  existence  of  the  white  sand  in  the  urine  is  no  new  dis- 
covery: it  having  been  described  by  writers,  under  varioui^  appeU 
lations,  even  before  Dr,  Wollaston  ascertained  its  chemical  com- 
position. It  was  not,  however,  until  the  investigation  was  taken 
up  by  Dn  Front,  that  any  just  notions  were  formed  as  to  the 
peculiar  circumstances  under  which  this  salt  is  generated. 

The  state  of  the  system  which  leads  to  the  production    of 
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alkaline  urine^  and  of  white  sand,  is  very  different  from  that  which 
is  attended  with  a  too  acid  condition  of  the  urine,  and  the  formation 
of  red  sand-  The  latter,  as  I  have  already  stated^  occura  in  in- 
dividuals who  are  over-fed,  or  over-stimulated^  and  whose  vital 
powers  are  not  exhausted  by  exercise ;  where  there  is  what  Dr. 
CuUen  would  Lave  called  a  sthenic  diathesia.  But  the  alkaline 
urine  indicates  an  asthenic  state  of  the  system ;  it  is  the  result  of 
debility.  In  a  person  who  is  exhausted  by  too  severe  mental  or 
bodily  exertions,  or  who  has  long  been  worn  by  mental  anxiety, 
the  urine  becomes  alkaline,  A  gentleman^  who  was  at  that  time 
attending  these  lectures,  called  on  me  to  consult  me  concerning 
his  general  health.  After  a  careful  inquiry  into  the  circumstances 
of  his  casfj  I  was  unable  to  discover  any  marks  of  local  disease. 
It  was  not  one  function  in  particular,  but  all  Lis  functions  were 
deranged.  He  had  been  in  the  habit  of  sitting  up  to  write  out  his 
notes  until  two  in  the  morning ;  he  had  risen  from  bis  bed  at  six ; 
he  had  worked  all  day,  both  with  his  hands  and  with  his  head ; 
in  short,  he  was  suffering  from  excessive  labour  of  both  body  and 
mind,  I  said  to  him,  *  Your  case  is  not  one  which  medicine  alone 
will  cure  j  you  must  study  less,  and  sleep  more,  Yoiir  system  is 
in  that  state  which  will  lead  to  your  having  alkaline  urine,  if  you 
have  it  not  already*'  He  went  into  the  adjoining  room  to  make 
watexj  and  immediately  on  its  being  voided  I  tested  the  iu*ine,  and 
found  it  to  be  alkaline,  as  I  had  anticipated.  I  mention  this  case, 
that  the  important  fact  which  it  illustrates  may  he  well  impressed 
on  your  minds;  but  cases  corresponding  to  it  are  not  uncommon. 
In  matiy  instances,  a  course  of  mercury  renders  the  urine  alka- 
line. In  some  individuals,  even  a  single  dose  of  calomel  will 
produce  the  same  effect.  Mercury  is  what  is  commonly  called  a 
lowering  medicine,  and  this  seems  to  explain  the  principle  on 
which  it  operates.  In  a  person  who  is  already  weak,  the  fiirther 
degree  of  exhaustion,  which  is  the  consequence  of  tlie  exhibition 
of  an  active  purgative,  will  be  sufficient  to  make  the  urine  alka- 
Ime.  The  too  abundant  exhibition  of  alkaline  remedies  will-  as 
indeed  might  be  expected,  lead  to  the  same  result.    Injuries  of  tht> 
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spine,  affecting  the  spinal  chords  are  often  followed  by  the  eeora- 
tion  of  alkaline  urine.  I  first  obBer?ed  this  fact  as  long  ago  m  the 
jear  1807>  and  have  taught  it  in  my  surgical  lectures  from  the 
time  that  I  began  to  deliver  them  in  the  year  1808*  Since 
then  the  observation  has  been  confirmed,  not  only  by  my  own  ex- 
perience, but  by  that  of  many  other  individuals.  It  is  remarkable 
that  this  effect  is  equally  produced  whatever  is  the  part  of  the 
Bpine  that  is  injured  j  whether  it  be  the  loins,  or  the  back,  or  the 
neck ;  whether  the  bladder  be,  or  be  not,  paralytic-  It  continues 
even  after  the  patient  has  recovered  of  all  his  other  urgent  aymp- 
toms,  I  was  consulted  by  a  gentleman  who  had  met  with  a  severe 
injury  of  the  Bpine  more  than  a  year  before*  Immediately  after 
the  accident  had  occurred,  his  limbs  had  become  paralytic^  but  he 
began  to  regain  the  use  of  them  in  the  course  of  a  few  weeks; 
and  when  he  applied  to  me  he  could  walk  and  ride  like  other 
persons,  but  his  urine  was  still  alkaline.  The  same  thing 
occurs  where  there  Is  disease  of  the  spinal  chord  independent  of 
mechanical  injury.  I  have  lately  attended  a  gentleman  who 
laboured  (as  the  post-mortem  examination  proved)  under  a 
disease  affecting  the  lower  half  of  the  chord.  It  had  lost  its 
natural  Btructure,  and  was  in  that  state  to  which  EostaB  has 
applied  the  name  of  ramolUssement  There  was  some  reason 
to  believe  that  in  this  case  the  disease  had  been  induced  by 
excessive  venery-^that  it  was  a  true  tabes  dorsalis.  One  symptom 
was  a  half-paralytic  state  of  the  muscles  of  the  lower  limbs,  so 
that  the  patient  could  scarcely  walk  even  with  the  assistance  of 
crutches;*  another  was  a  highly  alkaline  condition  of  the  urine 
with  a  deposition  of  ropy  adhesive  mucus.  In  this  caae,  in  the 
commencement  of  the  paraplegia^  the  mine  was  unusually  acid^ 
and  it  was  only  as  the  paraplegic  symptoms  advanced  that  it  be* 

•  For  Bomo  further  obferrattons  on  the  influeEce  of  injuries  of  the  spinal 
choTd  on  the  aecretioti  of  urine^  and  tbe  effi?cts  which  these  injtmoB  produce  on 
the  kidneys  and  bla<l<ler,  I  mAj  refer  to  my  memoir  on  injuriea  of  this  pott  of 
the  nervous  syetem,  puhli^hed  iu  the  20tb  Tolunic  of  the  *  Medico-Chiruigical 
Transftctiotn.'    This  paper  will  be  found  in  Volume  III,^C.  H, 
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r  came  alkaline.  This  confirms  a  remark  which  Dr<  Prout  has  made, 
■  tbat  alkaline  urine  is  frequently  preceded  by  a  too  abundant  for- 
mation of  ]  it  hie  acid.  In  females  who  labour  under  what  may  be 
I  regarded  as  aggravated  hysterical  affections,  the  urine  is  frequently 
alkaline,  and  deposits  the  triple  phosphate  in  abundance*  The 
same  persons  are  also  liable  to  have  the  red  or  lithic-acid  eand  in 
the  urine ;  and  not  unfrequently  the  two  kinds  of  sand  alternate 
with  each  other*  It  ia  astonishing  what  a  quantity,  sometimes  of 
litluc  acidj  and  sometimes  of  the  triple  phosphate^  pass^  off  with 
the  urine  in  some  of  these  c»Lse& 

Those  persons  who  habitually  secrete  alkaline  urine  are  generally 
pale  and  sallow ;  incapable  of  much  bodily  and  mental  exertion ; 
€om plaining  of  lassitude  and  weariness,  and  when  this  state  of 
things  has  existed  for  some  time,  their  bowels  become  irregular, 
being  sometimes  too  much  confined,  at  other  times  too  much 
relajced;  and  they  exhibit  other  marks  of  debility.  Such  is  the 
description  of  the  symptoms  connected  with  the  secretion  of 
alkaline  urine  given  by  Dr,  Prout ;  and  your  future  experienc-e 
will  enable  you  to  bear  testimony  as  to  the  general  correctness  of 
this  statement.  There  are,  however,  cases  to  which  it  does  not 
apply  I  and  1  have  at  this  time  under  my  eare  a  gentleman  whose 
urine  is  alkaline,  and  has  been  so  for  a  considerable  time,  although 
lus  general  health  is  good,  and  he  has  no  other  ailment,  with  the 
exception  of  a  costive  state  of  the  bowels.  The  lu-ina  in  its 
alkaline  state,  instead  of  the  transparent  coppery  appearance 
wliich  it  possesses,  when  it  is  too  acid,  is  voided  slightly  opaque  i 
of  a  pale  colour,  like  whey;  and  being  secreted  in  too  large 
quantity  and  much  diluted,  it  is  of  a  low  specific  gravity,  ITie 
odour  is  unnatural  and  disagreeable :  sometimes  ammoniacah 
The  addition  of  a  mineral  acid  renders  it  transparent.  When 
allowed  to  stand,  even  for  a  short  time,  the  triple  phosphata  is 
deposited  in  the  form  of  a  whita  sand,  which  often  to  the  naked 
eye  assumes  an  appearance  like  that  of  pus ;  at  the  same  time 
that  a  pellicle  is  formed  on  its  surface,  which  shows  the  prismatic 
colours,  and  which  Mr,  Brande  has  ascertained  to  be  composed  of 
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the  triple  phosphate  also.     If  allowed  to  stand  for  a  longer  tis!, 
the  urine  becomes  putrid,  and  has  the  odour  of  ammonia. 

Besides  the  triple  phosphate  of  ammonia  and  magnesia,  anock 
salt,  into  the  composition  of  which  the  phosphoric  acid  entes; 
frequently  to  be  detected  in  the  urine ;  namely,  the  phoq>b«ii 
lime.  A  small  quantity  of  this  salt  seems  to  be  occasionallygft- 
rated  by  a  diseased  kidney ;  but  by  &r  the  greater  propoitiai 
it  is  derived  from  another  source. 

Dr.  Austin,  physician  to  St.  Bartholomew's  Hospital,  in  thejv 
1791,  published  a  *  Treatise  on  Stone  in  the  Urinary  Bladder/i 
wliich  be  states  that  Hhe  main  result  of  his  inquiries  hashft 
that  the  stone  is  formed  generally  in  very  small  pari,  and  S 
in  no  degree  whatever,  from  the  urine  as  secreted  in  the  kite 
but  chiefly  from  mucous  produced  from  the  sides  of  the  diierf 
cavities  through  which  the  urine  passes.'     The  late  Mr.  Chenfe 
in  the  second  volume  of  the  *  Medico-Chirurgical  Transactks. 
published  some  observations  which  were  intended  to  confim  Dt| 
Austin's  hypothesis.     These  notions,  however,  attracted  but  W 
attention,  even  when  first  promulgated;  nor  is  this  to  be  at lEl 
wondered  at,  when  we  consider  how  much  they  are  at  m 
with  a  multitude  of  well-known  &cts.     Nevertheless,  they  aieift 
absolutely  without  foundation.     Dr.  Austin  was  in  an  error,  itfrl 
much  as  he  mistook  the  exception  to  the  general  rule  for  theiw 
itself;  but  no  further.     It  is  true  that  calculous  matter  in  b? is 
the  greatest  number  of  instances,  is  a  deposit  from  the  urine,  K 
under  certain  circumstances  it  is  generated  by  the  mucous  : 
brane  which  lines  the  bladder,  and  extends  from  thence  along  d* 
ureters  to  the  pelves  and  infundibula  of  the  kidneys. 

I  have  described  in  a  former  lecture  the  phenomena  wliii 
belong  to  chronic  inflammation  of  these  mucous  membranes.  0» 
of  its  effects  is  the  secretion  of  a  tenacious  ropy  mucus  in  a  hk^ 
a})undant  quantity.  This  mucus  is  highly  alkaline  containing 
tlie  carbonate  of  soda,  which  is  a  soluble  salt ;  containine  akott- 
phosphate  of  hme,  which  is  insoluble.  The  latter  is  frequent-^ 
seen  presenting  the  appearance  of  white  streaks  in   the  muctti 
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in  some  cases  it  is  produced  in  still  larger  quantity,  and  it  comes 
Wk,yva.y  in  irregularly  formed  masses  resembling  mortar, 

I  shall  explain  hereafter  that  phosphate  of  lime  is  sometimes 
deposited  in  a  diseased  kidney,  A  case  came  under  my  ohserva- 
tion  in  which  it  descended  from  thence  into  the  bladder,  in  the 
form  of  a  thick  white  paste,  the  ureter  on  the  eide  of  the 
disease  being  found,  after  death,  distended  with  the  same 
substance. 

There  can  be  no  doubt  that  the  formation  of  phosphate  of  lime 
in  the  uxinary  organs  generally  takes  place  in  the  way  which  I 
have  now  described-  But  we  sometimes  find  the  urine  to  contain 
phosphate  of  lime  in  the  farm  of  a  whitish  impalpable  powder^ 
which  falls  like  powdered  starch  in  the  bottom  of  the  Tesael  in 
which  the  urine  is  received.  Dr.  Front  describes  the  urine  in  the 
majority  of  these  cases  aa  being  of  a  pale  colour,  of  a  low  specific 
gravity,  though  it  is  sometimes  quite  otherwise.  In  such  cases^ 
there  being  no  sign  of  chronic  inflammation,  and  little  or  no 
mucus  In  the  urine,  it  seems  probable  that  the  phosphate  of  lime 
is  secreted  not  by  the  mucous  membrane^  but  by  the  structures 
which  secrete  the  urine. 

The  urine  which  deposits  the  triple  phospliata  of  ammonia  and 
magnesia  is  not  always  alkaline  in  the  first  instance,  but  in  such 
cases  it  becomes  alkaline  very  soon  after  its  expulsion  from  the 
bladder.  The  same  observation  applies  to  the  mine,  which 
deposits  the  phosphate  of  lime.  The  urine  itself  may  be  acid, 
but  it  deposits  an  alkaline  mucus  in  which  the  phosphate  of  lime 
is  contained,  and  this  mucus  very  soon  imparts  its  alkaline  quality 
to  the  urine. 

The  triple  phosphate  of  ammonia  and  magnesia  and  the  phos* 
phate  of  lime,  Jxaving  in  the  great  majority  of  instances  different 
origins,  either  of  them  may  exist  in  the  urine  independent  of  each 
other.  But  it  continually  happens  that  you  find  these  two  varieties 
of  the  phosphates  coexistent  in  the  urine ;  and  this  combination 
is  probably  produced  in  one  of  the  following  ways : — - 

L  The  primary  disease  may  be  a  secretion  of  alkaline  urine  in 


$H 


DISEASES   OP  THE    URIKAEY   OEGAKS, 


the  kidneySj  and  consequent  prodnction  of  tbe  triple  phosphate. 
The  alkaline  mine  ia  an  irritating  application  to  the  membranous 
surfaces  with  which  it  comes  in  contact.  If  it  continues  for  a 
aertain  time,  it  indncea  a  chronic  inflammation  of  the  mucous 
membrane  of  the  kidneys  and  ureter®,  extending  t^  that  of  the 
bladder^  and  the  formation  of  adhesive  mucus,  containing  th« 
phosphate  of  lime : 

2»  In  other  easeS|  a  chronic  inflammation  of  the  mucous  mem- 
brane of  the  bladder  ii  the  primary  disease.  This  cannot  exist 
long  without  aflecting  the  constitution.  It  excites,  not  inflam- 
matory fever/buta  low  febrile  disturbance  of  the  system,  attended 
with  much  general  debility.  Such  a  state  of  system  is  very  liable 
to  occasion  a  secretion  of  alkaline  urine  in  the  kidneys : 

3.  In  other  cases,  the  secretion  of  phosphate  of  lime  by  the 
mueoufl  membranes  may  be  a  simultaneous  efiect  of  the  same  un- 
healthy condition  of  the  constitution,  which  causes  the  formation 
of  the  triple  phosphate  of  ammonia  and  magnesia  in  the  urine : 

And,  in  on©  or  other  of  these  ways,  it  happens  that  the  forma- 
tion of  the  triple  phosphate,  and  that  of  the  phosphate  of  lime^ 
are  very  frequently  associated  with  each  other;  sometimes  one^ 
and  sometimes  the  other,  being  the  original  malady. 

The  treatment  of  patients  in  whom  the  urine  deposits  the  triple 
phosphate,  or  white  sand,  is  to  be  conducted  on  principles  veiy 
different  from  those  by  which  you  are  regulated  where  you  are 
required  to  prevent  the  deposition  of  the  lithic  acid. 

The  formation  of  the  triple  phosphate  indicates  general  debility. 
Whatever  tends  to  lower  the  patient  aggravates  the  malady^  To 
this  category  belong  purgatives  which  produce  watery  evacuations, 
and  especially  mercurial  purgatives*  All  alkahne  remedies,  such 
as  soda,  potiish,  rnaguesia,  Umewater,  are  {bb  a  general  rule)  to  be 
avoided  also.  I  have  frequently  known  them  to  be  exhibited  by 
those  who  have  not  distinguiahed  the  diff'ereBt  varieties  of  cal- 
culous disorders  from  each  other,  and  who  had  a  vague  notion  of 
vJkalies  being  good  for  the  gravel,  and  I  have  seen  them  produc- 
liw  of  the  very  worst  effects  in  many  instances.     I  know  indeed 
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that  these  remedies  may  be  useful  where  the  digeetion  is  bad, 
even  though  the  urine  is  alkaline ;  and  I  hiive  every  now  and  then 
met  with  cases  of  this  deacription,  in  which  mnull  doses  of  soda 
were  exhibited  with  advantage ;  but  I  am  sure  that  such  cases 
are,  as  I  have  already  observed,  to  he  regarded,  not  a^  constituting 
the  foundation  of  a  general  rule,  but  as  exceptions  to  it,  Ee 
assured  that  the  rule  is^  that  alkalies  are  to  be  avoided.  On  the 
same  principle  on  which  you  avoid  alkalieBj  you  are  to  exhibit 
acids.  This  mode  of  treatment  was  first  suggested  by  Dr,  WoU 
laston<  Mr.  Brande  recommended  the  use  of  vegetable  acids  in 
preference  to  the  minerah  At  any  rate,  these  are  very  fit  to  be 
employed  where  they  do  not  disagree  with  the  stomach  so  as  to 
interfere  with  digestion*  The  patient  may  drink  lemonade,  or 
eat  oranges  or  lemons,  in  such  quantity  as  he  finds  necessary.  If 
the  vegetable  acids,  however,  as  frequently  happens,  do  not  agree 
with  the  stomach,  the  mineral  acids  may  be  given  instead.  The 
dose  of  the  acid  must  depend  on  circumstances,  and  you  must 
r^ulate  it  by  making  frequent  examinations  of  the  urine  with 
tJie  reddened  litmus  and  yellow  turmeric  paper*  From  five  to 
ten  minims  of  muriatic  acid,  given  three  times  daily,  will  generally 
be  sufficient ;  but  in  extreme  cases  you  may  give  as  much  as  thirty  or 
forty  minims,  or  even  more,  of  the  strong  nitric  acid,  in  the  course 
of  the  day,  sufficiently  diluted  with  syrup  and  water.  The  effect 
of  these  large  doses  of  nitric  acid  in  correcting  the  alkaline  quality 
of  the  urine  is  most  remarkable.  I  shall  mention  to  you  what 
happened  in  the  first  case  in  which  I  prescribed  them  as  an  ex- 
periment. A  young  man  consulted  me,  labouring  under  great 
irritability  of  the  bladder,  the  consequence  of  a  highly  alkaline 
state  of  his  mine.  The  urine  was  voided  turbid,  of  an  offensive 
ammoniacal  odour,  depositing  a  large  quantity  of  the  phospbat<^ 
BO  as  to  encrust  the  chamber-pot  and  turning  the  turmeric  paper 
of  a  brown  colour.  He  was  at  the  same  time  looking  ill,  languid, 
and  debilitated.  These  symptoms  were  the  manifest  consequence 
of  over-exertion  of  body  and  mind.  I  prescribed  forty-five  minims 
of  the  strong  nitric  acid,  with  an  ounce  of  eyrup  of  orange  peel 
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and  some  tincture  of  henbane,  to  be  taken  daily  in  a  pint  of  las. 
The  change  produced  in  the  urine  was  immediate.  It  aasimud.' 
better  appearance  in  the  course  of  a  few  hours;  and  when  Iff 
the  patient  again  at  the  end  of  four  days,  it  had  become  actns^ 
acid,  the  general  health  being  at  the  same  time  nia2i&^ 
improved. 

In  these  cases  all  kinds  of  tonic  medicine  are  likely  to  be  nsefci 
such  as  bark,  sulphate  of  quinine,  bitter  infusion,  sulphate  of  in 
the  tincture  of  the  muriate  of  iron,  &c.     The  diet  should  be  pl& 
but  rather  generous,  and  at  the  same  time,  such  as  is  mi 
digestion ;  consisting  of  a  due  mixture  of  animal  and  Yegsi 
food.     Fermented  liquors  may  be  taken  in  moderate  qp^s^;^ 
and  for  the  most  part,  the  acid  wines,  as  Hock,  Moselle,  or  Qiife 
will  be  preferable  to  others.     Dr.  Prout  has  pointed  out  the  pi 
effects  of  opium,  henbane,  and  other  narcotics.     If  opium  ihiiBil 
not  interfere  with  the  digestive  functions,  you  may  give  it  indoses'l 
from  half  a  grain  to  a  grain  twice  or  three  times  daily.    Inga^l 
in  these  cases,  opium  agrees  with  the  patient,  and  the  tos^m 
remains  moist,  and  the  digestion  unimpaired^  under  its  usCi  b 
addition  to  these  remedies,  the  patient  is  to  avoid  all  severe  exs" 
tion,  whether  mental  or  physical;  and  he  should  be  kept  as &« 
as  possible  from  all  causes  of  anxiety,  his  mind  being  agi^eti^^ 
occupied  by  some  light  employments  which  do  not  requii^  i? 
considerable  effort  of  attention.     Courses  of  mercury,  and  em  > 
single  dose  of  mercury,  are  likely  to  be  injurious,  as  is  the  ctf 
also  with  antimony,  and  other  diaphoretics,  and  with  dmfc 
purgatives. 

In  these  cases,  also,  in  which  the  phosphate  of  lime  is  depodrf 
by  the  urine  in  the  form  of  an  impalpable  powder,  with  litfle* 
no  increase  of  the  mucous  secretion,  vegetable  or  minenl 
may  be  exhibited,  combined  with  other  tonics,  or  with 
remedies  as  may  seem  best  calculated,  according  to  the 
circumstances  of  the  individual  case,  to  improve  thft 
health. 

Much  more  may  be  done  in  those  cases  in  which  thep 
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of  lime  u  deposited  in  consequence  of  a  ropy  mucous  secretion 
from  tho  mucous  membrane  of  the  bladder.  Here  you  are,  in  the 
first  instance,  to  endeavour  to  remove  the  cause  on  which  tho 
secretion  depends;  namely,  the  chronic  inflammation  of  the 
membrane.  I  must  refer  you  here  to  the  observations  which  I 
made  in  one  of  my  former  lectures,  briefly  recapitulating,  however, 
what  I  then  said  on  the  subject,  Bleeding  not  only  does  not  tend 
to  diminish  the  inflammation,  hut  is  actually  injurious.  The  first 
thing  to  be  done  is  to  discover  the  cause  of  the  inflammation,  and 
to  remove  it  if  possible.  It  may  depend  on  stricture  of  the 
urethra,  and  may  be  relieved  immediately  on  the  stricture  being 
dilat-ed  with  a  bougie.  It  may  depend  on  a  partial  retention  of 
urine  in  the  bladder,  in  consequence  of  an  enlargement  of  the 
prostate  gland-  The  bladder  must  then  be  emptied  artificially  by 
the  introduction  of  a  gum  catheter  once,  or  twice,  or  three  times 
daily.  It  is  seldom  advisable  in  these  cases  to  keep  the  catheter 
constantly  retained  in  the  bladder,  for  then  the  catheter  becomes 
in  itself  a  source  of  irritation,  keeping  up  the  inflammation  of  the 
bladder,  and  adding  to  the  cause  on  which  the  deposition  of  the 
phosphate  of  lime  depends.  This  efflect  of  the  catheter  is  clearly 
indicated  by  the  fact  that  when  it  has  been  for  some  time  retained 
in  the  bladder,  the  extremity  of  it  which  was  in  contact  with  the 
mucous  membrane,  is  found  to  be  encrusted  with  a  layer  of  the 
phosphate  of  lime.  Perfect  rest  in  the  horizontal  posture,  opiat^i 
clysters  or  suppositories,  opium,  extract  of  henbane,  or  lettuce 
given  by  the  mouth,  will  be  useful  also.  The  exhibition  of  the 
decoction  of  the  root  of  the  pareira  hrava  is,  in  many  instances, 
productive  of  excellent  effects.  It  has  a  remarkable  influence  over 
the  secretion  of  the  ropy  alkaline  mucus.  Injections  into  the 
bladder  of  warm  water,  and  even  of  a  weak  solution  of  nitric  acid, 
are  sometimes  useful;  but  of  the  cases  in  which  these  last 
remedies  are  to  be  recommended,  I  shall  speak  to  you  more  par- 
ticularly in  a  future  lecture- 
Where  these  two  diseases,  namely,  the  secretion  of  the  triple 
phosphate  of  ammonia  and  magnesia  by  the  kidneys,  and  of  the 
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phosphate  of  lime  bj  the  bladder,  are  coexistent,  (and  this,  es  1 
have  already  explained,  is  a  very  common  occurrence),  you  mu^t 
combine  the  two  modes  of  practice  which  I  have  just  described, 
with  each  other.  They  are  quite  compatible;  and  in  fact^  there 
arc  very  few  of  the  remedies  which  are  ufiefiil  in  the  one  case, 
which  are  not  also  useful  in  the  other- 


Besides  those  which  have  been  already  described^  you  will 
occasionally  meet  with  a  deposit  from  the  urine,  consisting  of  the 
lithic-acid  sand  and  the  triple  phosphate,  blended  together  in 
various  proportioiiflp  The  quantity  of  these  mixed  depoiits  is 
sometimes  enormous.  A  lady  who  laboured  under  some  aggravated 
hysterical  disorders  used  to  void  as  much  aa  would  fill  a  table 
spoon,  or  even  more,  in  twenty-four  hours*  In  other  cases  you 
will  find  a  patient  voiding  sometimes  the  pure  lithic  acid,  aad  at 
other  times  the  pure  triple  phosphate.  The  treatment  of  such 
cases  ifl  very  perplexing.  If  one  disease  be  already  predominant, 
it  may  be  attended  to,  to  the  exclusion  of  the  other.  If  neither 
be  predominant,  you  can  proceed  on  no  better  principle  than  that 
of  allowing  the  urinary  disease  to  take  itfl  course,  while  you  use 
your  endeavour  to  improve  the  general  health,  which  in  such, cases 
is  always  much  deranged, 

Dr,  Front  has  described  an  order  of  case^,  in  which  the  urine 
deposits  the  lithate  of  soda  in  masses  of  sufficient  size  to  block  up 
the  urethra,  and  occasion  considerable  difficulty  in  voiding  the 
urine.  The  lithate  of  soda  is  the  salt  which  forms  gouty  secre- 
tions \  and  the  cases  alluded  to  were  supposed  to  have  occurred  in 
persons  of  gouty  constitution.  For  further  information  on  this 
subject,  as  well  as  for  a  more  ample  history  of  the  pathology  and 
treatment  of  urinary  deposits  generally,  I  must  refer  you  to 
Dr.  Prout's  elaborate  and  profound  'Treatise  on  Stomach  and 
Urinary  Diseases.' 
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LECTURE  X. 

BENAL  CALCULI. 

I  SHALL  now  call  your  attention  to  those  larger  concretions  which 
are  formed,  and  usually  retained,  during  a  longer  or  shorter  period 
of  time,  in  the  kidneys,  and  which  are  therefore  denominated 
renal  calculi.  Some  of  these  are  of  frequent,  and  others  are  of 
rare,  occurrence. 

1.  The  most  common  variety  is  that  which  is  composed  of  pure 
lithic  acid.  These  are  generally  of  a  compact  texture,  laminated 
internally,  and  of  a  light-brown  colour.  In  other  respects  they 
present  very  different  characters  in  different  cases.  One  person 
will  void  one  every  now  and  then  of  an  oval  shape,  varying  from 
the  size  of  a  pea  to  that  of  a  horse-bean,  tolerably  smooth  on  the 
surface.  Another  will  void  several  at  a  time,  perfectly  spherical, 
generally  smooth  on  the  surface,  but  occasionally  rough  and 
irregular.  Another  will  void  several  at  a  time,  from  the  size  of  a 
pin's  head  to  that  of  a  hempseed,  or  even  of  a  pea.  This  happens 
especially  after  the  middle  period  of  life,  and  in  these  the  dispo- 
sition to  form  calculi  of  this  kind  may  continue  for  a  great  length 
of  time,  even  for  years.  Dr.  Prout  regards  this  as  *  a  dangerous 
state  of  disease,  not  only  on  account  of  the  constant  liability  of 
the  patient  to  the  formation  of  renal  or  vesical  calculi,  which 
everything  conspires  to  render  probable,  but  on  accoimt  of  the 
danger  which  there  is  of  sudd^y  checking  the  secretion  of  lithic 
acid,  which  is  apt  to  be  followed  by  great  derangement  of  the 
general  health.'  I  have,  however,  known  a  patient  to  continue  to 
void  calculi  of  this  kind  in  large  numbers  for  many  successive 
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years,  without  the  general  health  being  materially  deranged,!^ 
to  die  at  a  very  advanced  age  at  last. 

Dr.  Prout  is  led  to  believe  that  the  litbic  acid  forming  a  cakskl 
of  this  kind  is  secreted  by  one  of  the  mammillary  proceasesofd 
kidney  in  a  semifluid  state ;  that  it  afterwards  becomes  hard,  tk 
semifluid  mass  contracting  in  bulk  as  the  hardening  procespr' 
ceeds.  In  Dr.  William  Hunter^s  Museum,  which  was  fonnahr 
Windmill  Street,  but  which  is  now  in  Glasgow,  there  are  kto 
interesting  preparations  illustrative  of  this  point  in  pathologr.  z 
some  of  them  the  mammillary  processes  having  been  longitudnt 
divided,  the  tubuli  uriniferi  are  seen  blocked  up  with  caloii 
matter ;  and  in  one  of  them,  the  dev^elopment  of  the  cde* 
being  farther  advanced,  it  is  seen  partly  imbedded  in  the  apai 
the  mammillary  process  and  partly  projecting  into  the  infimdb' 
lum.  These  preparations  go  far  towards  confirming  Dr.  Prrf 
doctrine,  as  we  cannot  well  suppose  the  calculous  matter  in  A^ 
tubuli  to  be  in  an  actually  solid  state. 

Lithic-acid  calculi  may  be  generated  in  the  kidney  in  penotfil 
^^7  ^^9  but  they  are  much  more  common  in  those  who  hw 
passed  the  middle  period  of  life  than  in  younger  persona  V; 
meet  with  them  most  frequently  in  those  who  have  led  luxnAw 
and  indolent  lives,  and  who  previously  have  been  subject  to  depotf 
of  lithate  of  ammonia  or  of  lithic-acid  sand  in  the  urin&  It » 
this  class  of  individuals  that  is  especially  liable  to  gout,  and  tb9 
is  an  evident  connection  between  these  two  diseases.  A  patx* 
may  have  been  in  the  habit  of  voiding  lithic-acid  calculi ;  he  ^ 
comes  affected  with  the  gout,  and  the  formation  of  the  cdc^i 
ceases.  In  a  few  cases  the  two  diseases  go  on  together.  But  l^ 
not  remember  an  instance  of  a  gouty  patient  who  was  txoxik^ 
with  the  gouty  concretions,  commonly  called  chalk-stones,  beii^ 
also  troubled  with  lithic-acid  calculi.  These  gouty  concretioffi  a.'^ 
composed  of  lithic  acid  combined  with  soda;  and  if  the  lithicaoii 
be  secreted  into  the  joints  it  is  less  probable  that  it  will  be  secreRC 
from  the  kidneys.  Some  persons,  as  I  have  already  mentioM^ 
after  the  middle  period  of  life,  void  an  immense  number  of  i^ 
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kind  of  lithic-acid  calculi :  I  am  almost  afraid  to  say  how  many  I 
have  known  to  be  passed  by  one  individual — ^probably  several 
hundred^  of  various  sizes. 

2.  The  renal  calculi  next  in  order  of  frequency  are  those  com- 
posed of  the  oxalate  of  lime.  These  are  usually  of  a  dark  colour^ 
of  an  irregular  shape,  with  a  number  of  small  protuberances  on 
the  surface,  presenting  somewhat  of  the  appearance  of  a  mulberry, 
and  hence  denominated  mulberry  calculi. 

Calculi  of  this  description  are  much  more  rare  than  those  com- 
posed of  the  lithic  acid.  It  is  not  merely  that  the  disposition  to 
form  them  exists  in  fewer  individuals,  but  that  where  it  does  exist 
they  are  not  generated  in  the  same  numbers  as  the  lithic-acid 
calculi.  A  patient  may  void  one  of  these  calculi  and  never  void 
another ;  or  he  may  void  a  second  after  the  lapse  of  many  years. 
In  one  instance,  however,  on  examining  a  body  after  death,  I  dis- 
covered as  many  as  five  or  six  calculi  of  oxalate  of  lime  in  one 
kidney.  In  this  case  there  was  extensive  suppuration  and  complete 
disorganisation  of  the  glandular  structure  of  the  kidney,  and  this 
local  disease  was  the  immediate  cause  of  death. 

The  researches  of  Dr.  Prout  have  led  him  to  believe  that  the 
oxalate-of-lime  calculus  is  not  generated  in  a  perfectly  healthy 
kidney,  and  that  two  conditions  are  necessary  to  its  formation :  the 
first,  that  the  oxalic  acid  should  exist  in  the  system,  and  be  se- 
creted with  the  urine ;  the  second,  that  lime,  in  some  shape  or 
another  (that  is,  the  phosphate  or  carbonate),  should  be  furnished 
by  the  mucous  membrane  of  the  infundibulum.  According  to 
ray  experience,  disorganisation  of  the  kidney  occurs  in  a  much 
greater  proportion  of  cases  of  calculus  composed  of  the  oxalate  of 
lime  than  of  those  of  calculus  composed  of  lithic  acid.  I  formerly 
believed  that  this  arose  from  the  oxalate-of-lime  calculus  being 
especially  irritating  to  the  parts  with  which  it  lay  in  contact ;  but 
since  I  have  been  made  acquainted  with  Dr.  Front's  observations  on 
the  subject,  I  cannot  but  suspect  that  I  mistook  the  effect  for  the 
cause,  and  that  the  existence  of  the  diseased  kidney  gives  rise  to 
VOL.  II.  0  o 
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and  carbonate  of  lime,  with  an  admixture  of  the  triple  phosphate 
of  ammonia  and  magnesia,  while  the  latter  consisted  of  the  phos- 
phate and  carbonate  of  lime  only. 

It  is  worthy  of  notice,  that  the  phosphate  of  lime  constitutes 
the  earthy  matter  deposited  in  consequence  of  disease  in  other 
structures,  as  in  the  arteries,  the  lymphatic  glands,  the  valves  of 
the  heart,  the  lungs,  the  dura  mater,  and  sometimes  even  in  the 
uterus. 

Benal  calculi  composed  of  the  phosphate  of  lime  are  generally 
of  an  irregular  shape,  rough  on  the  surface,  of  a  hard  but  brittle 
texture.  In  a  former  lecture,  however,  I  have  mentioned  a  case 
in  which  phosphate  of  lime  generated  in  the  kidney  assumed  the 
form  of  a  paste,  which  descended  into  the  bladder,  blocking  up  the 
ureter  by  which  it  passed. 

5.  The  formation  of  a  renal  calculus,  composed  of  the  cystic 
oxide,  is  a  very  rare  occurrence.  I  have  nothing  to  say  respecting 
it  from  my  own  experience.  For  what  little  is  known  on  the 
subject  I  refer  you  to  Dr.  Front's  treatise. 

The  late  Mr.  Earle  published  a  paper,  in  the  Medico-Chirurgical 
Transactions,  in  which  he  endeavours  to  show  that  the  formation 
of  renal  calculi  may  frequently  be  traced  to  a  local  injury  affecting 
the  loins  and  kidney.  I  would  advise  you  to  read  the  paper  itself, 
which  contains  much  interesting  information.  The  only  obser- 
vations which  I  have  to  ofiFer  on  the  subject  of  it  at  present  are 
those  which  follow : — 

First.  Where  a  disposition  to  form  calculi  exists,  a  mechanical 
injury  may  (I  doubt  ndt)  determine  the  disease  to  one  kidney 
rather  than  to  the  other;  but  this  disposition  is' so  manifestly 
connected  with  a  peculiar  state  of  the  system,  and  peculiar  habits 
of  life  (especially  in  cases  of  lithic-acid  calculi),  that  we  seem  to 
be  scarcely  justified  in  regarding  it  as  arising  altogether  from  the 
agency  of  a  local  cause. 

Secondly.  It  is  not  improbable  that,  in  some  cases  in  which  a 
mechanical  injury  has  preceded  the  formation  of  calculi  in  the 
kidney,  the  first  efiect  of  it  has  been  to  occasion  disorganisation  of 
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the  glandular  structure,  and  abscess ;  and  that  tbe  calculi  generated 
under  th^e  eircumstauceB  have  beea  composed  of  the  pbospbat^of 
limej  derived,  not  from  tbe  natural  secretion  of  the  iiriiie,  but 
from  the  morbid  secretions  of  tbe  diseased  part ;  and  carresponding^ 
as  I  have  just  explained^  to  the  concretions  of  the  same  kind 
which  are  met  with  in  other  di^etised  textures, 

Dr.  Prout  describes  the  formation  of  a  lithic-acid  calculus  in 
the  kidney  to  be,  in  many  infltances,  preceded  by  a  disordered  state 
of  the  general  Irealth,  bearing  a  close  resemblance  to  what  occurs 
in  gout,  and  attended  with  a  scanty  secretion  of  higb-colouretl 
urine.  That  tbe  lithic  acid,  while  in  the  circulation,  sliould  act  ns 
a  materiel  morh%  and  that  the  symptoms  to  which  it  gives  rise 
should  be  relieved  as  soon  as  the  poison  which  produces  them  is 
expelled  from  the  system,  is  probable  enough.  It  must  be  owned, 
howoTer,  that  both  this  and  the  calculus  of  oxalate  of  lime  are 
frequently  generated  in  the  kidney  without  any  premonitory  symp- 
toms of  sufficient  consequence  to  attract  the  patient's  notice,  and 
it  even  may  be  that  he  does  not  suspect  that  he  labours  under  any 
kind  of  disease,  nutil  he  finds  a  small  calculus  expelled  with  the 
urine.  At  other  times,  however,  the  presence  of  a  culculus  in  the 
kidney  is  indicated  by  a  pain  in  the  corresponding  loin ;  extending 
from  thence  downwards  towards  the  groin  and  testicle,  accom- 
panied with  a  sense  of  weight  in  the  loins,  and  occasionally  even 
with  external  tenderness-  After  exercise  the  urine  is  tinged  with 
blood  ;  and  tbe  functions  of  the  stomach  are  liable  to  be  deranged, 
with  sickness  and  vomiting.  But  all  these  symptoms  are  suliject 
to  great  variety*  Bometimes  the  pain  is  trifling,  at  other  times 
very  severe ;  or  there  may  be  much  pain  one  day,  and  little,  or 
no  pain  at  all,  on  another*  There  is,  for  the  most  part,  more  pain 
where  the  calculus  is  associated  with  a  diseased  kidney,  than  where 
the  kidney  is  othermse  healthy;  this  being  in  conformity  with  a 
general  law  of  the  animal  economy,  that  in  cases  of  disease,  the 
sensibility  of  the  diseased  organ  is  exalted  above  the  natural 
standard.  It  is  to  be  presumed  also^  that  the  degree  of  pain  may 
be  influenced  by  the  size,  and  shape,  and  situation  of  the  calculus  ; 


RENAL   CALCULI. 


5G5 


and  that  mucli  may  also  depend  on  the  state  of  the  general  health 
at  the  time-  In  some  instances  the  urine  is  only  slightly  tinged 
with  blood,  depositing  it  in  the  form  of  coffee  grounds  on  parti- 
cular occasions ;  while  in  others  the  haBmorrhage  is  considemhle, 
distinct  clots  of  blood  being  expelled  with  it  from  the  bladder.  It 
is  a  rare  oceurrenca,  that  the  urine  should  never  exhibit  any  ap- 
pearance of  blood ;  bnt  even  this  happens  sometimea,  Lnstlyj  the 
gastric  symptomSj  which  I  have  mentioned,  seldom  show  themselves 
in  the  early  stage  of  the  calculous  formation,  although  they  are 
not  uncommon  afterwards,  as  I  shall  explain  presently, 

I  have  said  that  a  calcuhm  may  pass  down  the  ureter,  and  be 
afterwards  expeHed  from  the  bladder  without  the  patient  beiog 
conscious  that  anything  unuBual  is  going  on.  This,  however,  can 
happen  only  where  the  calculus  is  of  a  very  small  size^  or  where 
the  ureter  has  been  dilated  by  the  passage  of  a  larger  calculus  pre- 
viously. If  a  calcuIuB  be  large  enough  to  distend  and  stretch  the 
ureter  in  its  passage  to  the  bladder,  it  occasions  intense  suffering. 
At  firstj  the  pain  is  referred  to  the  region  of  the  kidney  and  the 
groin.  It  is  often  very  severe  j  and  iu  that  case  attended  with 
sickness  and  vomiting,  prostration  of  strength,  cold  extremities,  a 
feeble  pulse^  and  a  pallid  countenance :  in  short,  the  patient  is  in 
what  is  commonly  called  a  state  of  collapse.  These  symptoms  are 
followed  by  pain  referred  to  the  inside  of  the  thighs  and  the  tes- 
ticle ;  and  frequently  the  testicle  is  drawn  upwards  to  the  groin  by 
a  spasmodic  contraction  of  the  crem  aster  muscle.  The  urine  is 
usually  secreted  in  small  quantity,  of  a  high  colour,  and  the  bladder 
being  impatient  of  it«  contents,  the  patient  is  making  water  at  short 
intervals,  with  pain  referred  to  the  neck  of  the  bladder.  No  relief 
from  these  symptoms  is  experienced  until  the  calculus  haa  escaped 
from  the  lower  orifice  of  the  ureter,  and  entered  the  bladder ;  hut 
as  soon  as  this  has  happened,  the  patient's  tortures  (for  they  truly 
deserve  that  appellation)  are  at  an  end.  The  time  occupied  by  the 
passage  of  the  calculus  along  the  ureter  varies  iu  difiFerent  cases, 
according  to  the  dimensions  and  figure  of  the  calculus  and  the  im- 
pulse which  it  receives  from  the  current  of  urine  behind  it.  Some- 
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tbe  oaiise  winch  produced  it  haa  ceased  to  operate. 

The  symptoms  which  attend  the  descent  of  a  renal 
the  bladder^  are  generally  i^ufficiently  distinct,  so  tb^ 
difficulty  in  the  diagnosis*     In  some  rare  cajiea»  ho' 
similar  gjiiiptoms  are  produced  by  the  descent  of 
generated  in  a  diseased  kidney,  down  the  ureter, 
some  account  of  two  cases  of  this  kind  in  former  leeti 
irritation  of  the  kidneys  and  bladder  ia  U&ble  to  be 
the  passage  of  a  renal  eiUcuIus^  by  tboaa  who  are  noi 
in  their  observations.     In  these  easea  tbe  Lax^e  depi 
yellow  amorphous  sediment  which  the  urine  exhibit] 
sufficient  to  lead  you  to  suspect  the  real  nature  of  ttw 
In  the  majority  of  cases,  a  calculus  of  the   kidney 
into  the  bladder  soon  after  its  tirst  formatioti  ;  but  i 
it  remains  for  a  considerable  time  in  the  kidneyt 
dislodged  by  some  accidental  drcumstaiice*      For  i 
gt'Dtlemau  somewhat  advanced  in  years,  who  bad  obsei; 
ally  that  his  urine  was  tinged  with  blood,  was  ov0 
carriage  in  which  be  waa  riding  with  two  ladies. 
heavy  vehicle,  which  came  to  the  ground  with  great  i 
those  who  were  in  it  to  be  severely  jolted.     When  ai 
which  thk  necessarily  occasioned^  be  had  reached  ho] 
his  bladder  much  distended^  and  he  experienced  a  fIq 
void  his  urine.     On  bis  making  the  attempts  howi=»< 
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stream.  In  other  cases^  a  stone,  which  has  been  long  impacted  in 
the  kidney,  becomes  dislodged  in  consequence  of  some  changes 
which  take  place  spontaneously  in  the  affected  organ,  indepen- 
dently of  any  mechanical  injury. 

I  have  already  described  the  symptoms  produced  by  a  calculus 
retained  in  the  kidney.  There  are  none  of  these  which  are  alto- 
gether peculiar  to  this  disease;  and  hence,  although  we  may 
often  have  reason  to  entertain  a  strong  suspicion  as  to  the  existence 
of  a  renal  calculus,  it  is  difficult,  in  these  cases,  to  make  a  positive 
diagnosis.  The  voiding  bloody  urine,  there  being  at  the  same  time 
no  indications  of  disease  in  the  bladder  or  prostate  gland,  is  a  more 
constant  symptom  than  any  other,  but  even  this  may  arise  from 
other  causes ;  as  from  changes  of  stricture  in  the  kidney,  either  of 
a  malignant  or  non-malignant  character;  or  it  may  take  place 
without  any  organic  disease,  from  a  mere  relaxed  state  of  the 
vessels. 

A  calculus  which  is  impacted  in  the  kidney  goes  on  increasing 
in  size  in  consequence  of  fresh  depositions  of  calculous  matter  on  its 
surface.  Sometimes  it  grows  so  large  that  the  escape  of  it  by  the 
ureter  is  impossible.  It  occupies  at  last  the  whole  of  the  pelvis  of 
the  kidney,  extending  also  into  the  infundibula,  assuming  the 
shape  of  the  parts  in  which  it  is  large,  and  bearing  some  resem- 
blance in  its  general  appearance  to  a  piece  of  madrepore.  In  these 
cases  the  external  layers  are  generally  composed  either  of  the  triple 
phosphate  of  ammonia  and  magnesia,  or  of  these  mixed  with  the 
phosphate  of  lime,  while  the  nucleus  is  either  lithic  acid  or  oxalate 
of  lime,  more  frequently  the  former. 

It  may  happen  that  the  pelvis  of  the  kidney  is  at  last  so  com- 
pletely occupied  by  the  calculus,  that  the  flow  of  the  urine  into  the 
ureter  is  considerably  impeded.  The  result  is  similar  to  what 
occurs  in  other  cases  of  obstruction  of  the  ureter.  The  urine  is 
accumulated  in  the  inftmdibula,  which  become  dilated  to  a  large 
size,  forming  membranous  cysts ;  while  the  glandular  structure  of 
the  organ  is  expanded,  and  in  a  great  measure  absorbed,  from  the 
pressure  whicli  is  thus  exercised  upon  it.     In  some  cases  you  find 
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at  last  the  kidney  converted  into  a  large  membranous  bag,  on  tbe 
siu&ce  of  which  scarcely  a  vestige  of  the  glandular  structure  is 
perceptible,  while  the  interior  of  it  is  composed  of  a  number  of  cells 
communicating  with  each  other,  and  all  containing  urine.  In 
other  cases  you  find  the  whole  kidney  wasted,  the  only  renmant  of 
it  being  a  membranous  substance  adhering  to  an  irregularly  formed 
calculus.  Of  course,  under  these  circumstances,  no  secretion  of 
urine  can  take  place  from  the  diseased  kidney ;  but  the  other  kid- 
ney supplies  its  place,  and,  like  a  muscle  which  is  called  upaa  to 
perform  double  its  usual  duty,  it  becomes  increased  in  size  in  pro- 
portion. 

Thus  you  find  the  kidney  in  one  instance  distended  into  a  laigc 
bag,  and  in  another  wasted  and  reduced  to  the  smallest  dimenfiions. 
If  you  ¥rill  take  the  trouble  to  consider  what  must  happen  to  a  kid- 
ney before  it  can  become  thus  wasted,  you  will,  I  doubt  not,  agree 
with  me  in  the  opinion  that  these  two  different  conditions  belong 
to  the  same  series  of  changes.  The  urine  is  collected  in  the  pelvis 
and  infundibula ;  the  glandular  structure  becomes  absorbed ;  and 
the  secretion  of  urine  ceases.  Then  the  urine  previously  aocumu- 
lated  is  absorbed  in  its  turn,  and  the  membranous  cyst  ooUapses 
and  contracts,  until  at  last  it  is  no  more  than  a  mere  ciq>8ule,  in 
which  the  calculus  remains  imbedded.  An  enlarged  kidney  forms 
a  tumour,  which  can  be  distinctly  felt  in  the  abdomen  of  a  thin 
person.  There  is  reason  to  believe  that  tumours  having  this  origin 
occasionally  disappear,  and  what  I  have  just  mentioned  may  serve 
to  explain  how  this  happens. 

A  calculus  lodged  in  the  kidney  not  unfrequently  induces  ul- 
ceration and  suppuration  of  that  organ.  It  may  be,  under  these 
circumstances,  that  the  pus  escapes  with  the  urine,  and  passes  into 
the  bladder ;  aiid  this  may  happen  with  little  or  no  constitutional 
disturbance,  the  symptoms  being  local,  or  of  such  a  nature,  as  to 
draw  the  attention  of  the  surgeon  to  the  bladder  rather  than  the 
kidney.  A  lady  consulted  me  concerning  what  was  supposed  to  be 
an  affection  of  the  bladder.  She  had  frequent  desire  to  void  the 
urine ;  she  voided  it,  of  course,  in  a  very  small  quantity  at  each 
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time ;  she  complained  of  a  cutting  pain  referred  to  the  neck  of  the 
bladder ;  and  the  urine  deposited,  what  appeared  at  first  to  be,  a 
muco-purulent  secretion,  but  which  afterwards  had  all  the  charac- 
ters of  true  pus,  like  that  from  an  abscess.  Things  had  gone  on 
thus  for  two  or  three  years,  when  the  patient  was  attacked  by 
other  symptoms,  such  as  indicate  the  passage  of  a  calculus  along 
the  ureter.  A  large  renal  calculus  (of  oxalate  of  lime)  came  away, 
and  the  original  symptoms  were  relieved.  They  were  not,  however, 
entirely  removed,  as  the  urine  continued  to  deposit  a  very  small 
quantity  of  pus  afterwards.  I  have  alluded  to  this  case,  as  well  as 
to  some  others,  illustrative  of  the  same  fact,  recorded  by  Morgagni, 
in  one  of  the  lectures  on  diseases  of  the  bladder. 

But  much  greater  mischief  than  that  which  I  have  just  described 
sometimes  arises  from  a  calculus  which  has  been  long  impacted  in 
the  kidney.  The  kidney  is  of  a  dark  colour  &om  excessive  vas« 
cularity;  enlarged  in  size;  softened  in  its  texture;  and  at  last 
abscesses  are  formed  in  its  substance.  Sometimes  the  abscesses 
burst  from  time  to  time  into  the  ureter,  their  contents  being  then 
expelled  with  the  urine;  but  not  without  causing  considerable 
distress  to  the  patient,  both  as  they  enter  the  bladder  and  as  they 
pass  out  of  it.  At  other  times,  and  more  frequently,  they  never 
burst  at  all,  but  are  found,  when  the  body  is  examined  after  death, 
deeply  imbedded  in  the  glandular  structure  of  the  kidney.  In  a 
few  instances,  an  abscess,  connected  with  calculi  of  the  kidney, 
makes  its  way  backwards,  presenting  itself,  and  bursting  in  the 
loins.  Some  of  you  will  remember  a  case  of  this  kind  which 
occurred  in  this  hospital  not  long  since.  A  woman  died,  labouring 
under  an  abscess  in  one  loin.  On  examining  the  body  after  death, 
the  abscess  was  traced  to  the  kidney  of  the  same  side,  manifestly 
having  had  its  origin  in  a  large  collection  of  irregularly-shaped 
calculi.  In  the  Memoirs  of  the  French  Academy  of  Surgery,  you 
will  find  a  paper,  in  which  the  author  describes  two  cases  of  renal 
abscess  which  had  burst  in  the  loins,  in  each  of  which  he  succeeded 
in  extracting  some  calculi  through  the  orifice  of  the  abscess.  In 
one  of  them,  aft;er  the  removal  of  the  calculi,  the  abscess  healed. 
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and  the  cure  was  complete.  In  the  other,  a  fistula  remained  erer 
afterwards ;  in  all  probability  in  consequence  of  some  calculi  bring 
still  lodged  in  the  kidney,  at  the  bottom  of  the  abscess.  Some  of 
the  old  surgeons  have  spoken  of  an  operation  by  excision,  for  the 
extraction  of  calculi  from  the  kidneys.  The  proposal  is  absurd  aod 
dangerous,  if  made  with  a  reference  to  ordinary  cases  of  renal 
calculi,  where  no  abscess  exists.  But  nephrotomy  (as  it  has  bea 
termed)  may  be  practicable  where  nature,  by  the  formation  of  an 
abscess,  has  pointed  out  the  exact  situation  of  the  calculi,  bo  tbt 
they  may  be  felt  with  a  probe. 

The  condition  of  the  kidneys,  in  the  cases  which  I  have  p^ 
described,  is  very  similar  to  that  of  which  I  gave  some  accoaBkin 
the  fifth  lecture,  and  it  is  marked  by  a  similar  train  of  s|ymptiOii& 
The  symptoms  vary  in  degree  according  to  the  extent  of  the  locd 
mischief,  and  the  susceptibility  of  the  constitution.  Sometimes 
many  years  elapse  before  they  assume  any  formidable  character; 
and  I  have  already  given  you  the  history  of  a  case  in  whidi  die 
patient  had  suffered  from  calculi  impacted  in  the  kidney  during  a 
period  of  at  least  ten  years,  and  then  died  of  another  quite  inde- 
pendent disease. 


The  treatment  of  renal  calculi  next  demands  our  attention;  tat 
what  I  have  to  say  on  the  subject  may  be  comprised  in  a  fev 
words. 

You  will  frequently  be  consulted  by  persons  who  are  Yoiding » 
great  number  of  lithic-acid  calculi  in  succession.  Those  already 
formed  cannot  be  dissolved.  The  best  thing  that  can  happen  is 
that  they  should  pass  along  the  canal  of  the  ureter  into  the  blad- 
der, and  then  out  of  the  bladder  by  the  urethra.  But  you  may 
do  much  towards  preventing  new  calculi  being  generated.  The 
remedies  to  be  employed  are  similar  to  those  which  I  have  already 
mentioned  as  applicable  to  cases  in  which  the  urine  deposits  the 
lithic-acid  sand.  Purgatives  and  alkalies  may  be  administered, 
and  alterative  doses  of  colchicum,  combined  with  small  doses  of 
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mercury  and  diaphoretics,  where  there  is  a  diepodtion  to  gout. 
Attention  to  diet  and  mode  of  life  are  even  of  more  importance 
than  medicine.  But  it  is  needlesa  for  me  to  saj  more  on  the 
fiubject.  I  refer  you  to  the  observations  which  I  made  in  the 
last  lecture. 

As  to  the  oxalate  of  lime,  or  mulberry  calculus^  we  can  do  little, 
probably  nothing,  in  the  way  of  prev-entiou.  Fortunately  this 
defect  in  our  art  is  of  less  importance,  as  the  formation  of  this  kind 
of  calculus  is  much  less  likely  to  recur  than  that  of  the  lithic-acid 
calculus. 

The  existence  of  the  phosphate  of  lime  calculus  in  the  kidney 
always  indicates  disease  of  that  organ ;  probably  an  abscess  in  it. 
Such  cases  are  little  under  the  control  of  remedies.  However,  we 
cannot  be  wrong  in  having  recourse  to  the  same  treatment  as 
where  the  triple  phosphate  or  phosphate  of  lime  is  deposited  by 
the  urine  in  the  bladder. 

The  passage  of  a  renal  calculus  from  the  kidney  to  the  bladder 
is  a  natural  process,  over  which  we  have  but  little  dominion. 
Where  the  pain  is  unusually  intense,  opium  may  be  administered 
with  advantage^  but  it  must  be  given  in  large  quantity.  The 
patient  may  also  use  the  warm  bath,  remaining  in  it  an  hour,  or 
even  longer.  These  remedies,  however,  only  tend  to  the  diminu- 
tion of  suffering.  Probably  drinking  plentifully  of  diluting  liquors 
may  be  useful,  by  causing  such  a  rapid  flow  of  urine  as  will  assist 
in  the  propulsion  of  the  calculus  along  the  ureter.  I  have  some- 
times thought  that  the  patient  has  derived  benefit  from  the  exhi- 
bition of  an  active  purgative  j  for  example,  a  dose  of  senna,  with 
sulphate  of  magnesia  and  tincture  of  jalap.  Dr.  Prout  recommends 
the  application  of  ice  to  the  loin,  as  affording  some  relief  from  the 
intense  pain  which  the  calculus  in  the  ureter  sometimes  produces. 

If  there  be  symptoms  which  lead  you  to  suspect  that  a  stone  ia 
lodged  in  the  kidney,  it  is  of  course  desirable  that  it  should^  if 
possible,  be  made  to  pass  into  the  ureter,  before  it  has  attained 
such  a  size  as  to  be  incapable  of  being  conveyed  along  that  canal 
into  the  bladder*     Horse  exercise,  espeeially  hard  trotting,  in  such 
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a  case  generally  produces  blocnly  urine.  This  shows  that  the  c 
cuius  is  mmie  to  undergo  some  change  of  position,  and  whatei 
produces  this  effect  is,  of  course,  favourable  to  its  escape  from  t 
kidney.  It  is  reasonable  to  suppose^that  medicines  which  occasi 
a  more  abundant  flow  of  urine,  combined  with  diluting  drinl 
may  also  be  useful  under  these  circumstances.  Where  a  calculi 
retained  in  the  kidney  produces  considerable  pain  in  the  loins  ai 
neighbouring  parts,  the  patient  will  sometimes  derive  benefit  froi 
local  ])lood-letting,  by  cupping,  or  by  leeches,  and  at  other  tim^ 
from  the  application  of  the  belladonna  plaster.  You  may  als 
employ  setons  and  issues  in  the  loins.  According  to  my  expeiiai» 
liowever,  the  last-mentioned  remedies  are  seldom  very  larful, 
except  in  those  cases  in  which  disease  in  the  kidneys,  and  » 
pecially  abscess  of  the  kidney,  has  taken  place  as  a  consequenc 
of  the  lodgment  of  the  calculus.  That  they  are  sometimes  emi 
nently  useful,  under  these  last-mentioned  circumstances,  I  canno 
doubt.  I  have  at  this  moment  a  patient  under  my  care,  vh' 
occasionally  voids  small  calculi  from  the  kidney,  labouring,  attb 
same  time,  under  pain  in  the  region  of  the  kidney,  with  a  pumlen 
deposit  from  the  urine ;  and  who  has  derived  marked  benefit  fron 
a  large  issue,  made  with  caustic,  in  the  loin  to  which  the  pain  i 
referred. 

Those  extreme  cases,  in  which  abscess  of  the  kidney  has  d< 
means  of  discharging  its  contents,  and,  in  consequence,  produce 
symptoms  of  general  depression  of  the  system,  with  a  weakened 
circulation,  and  a  languor  of  body,  and  listlessness  of  mind,  are, ' 
fear,  but  little  under  the  dominion  of  our  art.  We  must  suppor 
the  patient  by  stimulants  and  tonics,  and  by  making  as  littl 
demand  upon  his  powers  as  possible ;  but,  for  the  most  part,  w 
strive  in  vain  against  his  destiny ;  and  he  sooner  or  later  fidb  i 
victim  to  the  disease. 

Hitherto  I  have  spoken  of  calculi  as  being  either  lodged  in  th 
kidney,  or  as  passing  from  thence  to  the  bladder.  But  a  calcub 
may  bo  of  such  a  size  as  to  be  stopped  in  its  passage  to  the  bladder; 
and  retained  in  the  ureter.     It  might  be  supposed,  that 
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these  circumstances,  the  ureter  would  become  more  and  more 
dilated,  and,  at  last,  burst,  as  the  urethra  bursts  behind  a  stricture. 
I  cannot  say  that  this  never  happens ;  and,  indeed,  Morgagni 
quotes  a  case  from  another  writer,  in  which  there  is  reason  to 
believe  that  such  an  event  actually  occurred.  However,  this  is  not 
the  constant  order  of  events,  as  the  following  case  will  prove : — I 
attended  it  many  years  ago  with  Mr.  Merriman,  of  Kensington ; 
and  Mr.  Merriman,  jun.,  has  lately  sent  me  some  notes  respecting 
it.  A  gentleman,  64  years  of  age,  who  had  been  subject  to  the 
formation  of  renal  calculi,  which  had  afterwards  come  away  by  the 
urethra,  was  seized  with  one  of  his  usual  attacks,  indicating  that  a 
calculus  had  escaped  from  the  kidney.  Instead,  however,  of  ter- 
minating in  the  usual  manner,  the  pain  continued  unaltered,  and 
he  ceased  to  void  his  urine.  On  the  supposition  that  there  might 
be  urine  in  the  bladder,  the  catheter  was  introduced  several  times, 
but  no  urine  flowed.  The  patient  became  comatose,  and  died  in 
a  fit  of  convulsions,  eleven  or  twelve  days  after  the  commence- 
ment of  the  attack.  On  examining  the  body  after  death,  no  urine 
was  found  in  the  bladder.  In  one  kidney  there  were  several  cal- 
culi :  there  were  none  in  the  other.  In  the  ureter  belonging  to 
the  latter,  and  in  the  upper  part  of  that  canal,  there  was  a  calculus, 
as  it  were,  impacted,  of  about  the  size  of  a  horse-bean.  It  ap- 
peared, therefore,  that  the  circumstance  of  one  ureter  being  com- 
pletely obstructed  by  a  calculus,  had  caused  a  suppression  of 
the  secretion  of  urine  in  both  kidneys. 

A  case,  in  one  respect  more  remarkable,  occurred  under  the  ob- 
servation of  my  friend  Mr.  Travers.  A  patient  died,  having  each 
ureter,  where  it  arises  from  the  pelvis  of  the  kidney,  completely 
obstructed  by  a  calculus.  The  consequence  of  this  double  obstruction 
had  been  the  same  with  that  of  the  single  obstruction  in  the  case 
last  mentioned — namely  an  entire  suppression  of  the  secretion  of 
urine.  In  the  lecture  on  the  chronic  enlargement  of  the  prostate 
gland,  I  have  referred  to  some  cases  in  which  obstruction  of  the 
ureter  from  other  causes  produced  the  same  effect. 
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A  renal  calculus,  which  is  small  enough  to  make  its  way  dom 
the  ureter  into  the  bladder,  is,  in  the  great  majority  of  cases,  ak- 
small  enough  to  enter  the  inner  orifice  of  the  urethra,  being  U)a 
expelled  by  the  action  of  the  bladder  and  the  pressure  of  the  um 
behind.     In  some  instances  it  meets  with   an  obstruction  to  ii? 
passage  along  the  urethra.     The  most  usual  seat  of  such  oh^tm- 
tion  is  immediately  behind  the  glands,  where  in  some  individu&Is, 
there  is  a  natural  narrowness  of  the  lurethra.     When  lodged  in  tte 
situation  it  may  usually  be  removed  with  the  assistance  of  a  smal 
forceps,  or,  if  necessary,  the  narrow  part  may  be  dilated  by  means 
of  a  straight  bistoury.     In  some  cases  of  stricture  of  the  uwtin  * 
small  calculus  has  been  found  impacted  behind  the  strictuR,  eas- 
ing a  retention  of  urine.    In  other  cases,  a  calculus^  having  aimed 
at  the  membranous  part  of  the  urethra,  has  been  prevented  pass; 
further,  although  there  was  no  stricture,  perhaps  firom  the  posidoi 
of  it  being  somewhat  changed  from  what  it  was  when  it  firsi » 
caped   from  the  bladder.     Under  these  circumstances  the  safest 
mode  of  proceeding  will  be  to  make  an  incision  into  the  ui^din) 
by  which  the  calculus  may  be  extracted.     I  had  a  case  under  mj 
care  in  which  two  calculi  had  been  lodged  in  the  membranous  put 
of  the  urethra  for  two  or  three  years,  the  urine  flowing  over  ftem. 
At  last  they  had  produced  a  complete  retention  of  urine    and  this 
not  being  relieved,  the  urethra  gave  way  behind   the  obsbudioii; 
and  when  the  patient  was  admitted  into  the  hospital  the  perineam 
and  scrotum  were  completely  infiltrated  with  urine,  and  gangw- 
nous  to  a  great  extent.     I  made  an  incision  in  the  perineum,  and 
removed  two  calculi,  one  of  them  as  large  as  a  walnut.     Unfa- 
tunately,  the  patient  had  too  long  delayed  to  apply  for  assistance; 
destruction  of  the  soft  parts  had  taken  place  to  a  great  extent,  and 
tlie  case  terminated  unfavourably. 
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HISTOBT  AND  SYMPTOMS  OF  CALCULI  OF  THE  BLADDEB. 

Ant  soKd  body  which  is  retained  in  the  bladder  for  a  certain  time 
is  liable  to  have  calculous  matter  deposited  on  it.  Thus  a  calculus 
is  generated,  which  increases  in  size  more  or  less  rapidly  according 
to  the  composition  of  the  urine. 

The  most  common  origin  of  a  calculus  of  the  bladder  is  a  cal- 
culus which  has  been  formed  in  the  kidney,  which  has  descended 
by  the  ureter,  and  which  is  either  too  large  to  be  voided  by  the 
urethra,  or  which  is  prevented  entering  the  urethra  by  the  pro- 
jection of  an  enlarged  prostate  gland. 

In  some  instances  the  nucleus  is  formed  by  a  foreign  body, 
which  has  been  accidentally  introduced  into  the  bladder.  The  late 
Mr.  Wilson  removed  a  stone  from  the  bladder  of  a  female,  and  on 
sawing  it  through,  discovered  a  common  hazel-nut  in  its  centre. 
Mr.  Wilson  gave  a  portion  of  the  stone,  with  the  corresponding 
portion  of  the  nucleus,  to  the  late  Mr.  Heaviside,  at  the  sale  of 
whose  museum  I  purchased  it,  with  the  rest  of  his  collection  of 
calculi ;  and  thus  you  have  the  opportunity  of  seeing  this  singular 
specimen.  A  poor  man,  a  gardener  in  the  country,  laboured  under 
a  stricture  of  the  urethra.  Occasionally  he  suffered  from  a  reten- 
tion of  urine.  Being  an  ingenious  fellow,  he  discovered  that  he 
could  relieve  himself  on  these  emergencies  by  introducing  a  flower- 
stalk  through  the  urethra,  into  the  bladder,  using  it  as  a  bougie. 
In  an  evil  hour  it  happened  that  the  extremity  of  the  flower-stalk 
was  broken  ofiF,  and  lodged  in  the  bladder.  The  consequence  was, 
that  it  became  encrusted  with  calculous  matter,  forming  the 
nucleus  of  a  stone.     Some  time  afterwards,  he  was  admitted  into 
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our  hospital.  Sir  Everard  Home  performed  on  him  the  operatioo 
of  lithotomy.  He  extracted  a  considerable  ohlong  calculiifi,  which 
lay  partly  in  the  urethra  and  partly  in  the  bladder ;  and^  on  exam- 
ining it,  the  flower-stalk  was  discovered  in  its  centre. — ^I  removed 
a  calculus  from  a  patient  in  this  hospital  which  had  been  formed 
round  a  portion  of  an  elastic  gum  catheter  that  had  been  brok^  off 
in  the  bladder.  A  thoughtless  young  man  introduced  a  piece  of 
wax  into  his  urethra,  and  contrived  to  pass  it  up  into  the  bladder. 
Two  years  afterwards  I  performed  on  him  the  operation  of  lithotomy, 
and  removed  a  calculus  which  is  preserved  in  the  museum  of  this 
hospital,  having  the  piece  of  wax  for  a  nucleus.  I  assisted  Mr. 
Keate  in  an  operation  in  which  he  removed  a  cylindrical  piece  of 
sealing-wax,  several  inches  long,  from  the  bladder.  This  was  done 
soon  after  the  sealing-wax  had  been  introducetL  If  the  operation 
had  been  deferred  for  some  time,  of  course  the  sealing-^wax  would 
have  become  encrusted  with  calculous  matter.  In  performing  the 
operation  of  lithotomy  on  a  lady  twenty-five  years  of  age,  I  found 
a  piece  of  iron  wire,  like  a  knitting  needle,  but  with  a  sharp  point, 
on  which  a  mass  of  calculous  matter  had  been  deposited.  It  lay 
across  the  bladder,  with  the  extremities  fixed  in  the  mucous  mem- 
brane. It  was  between  eight  and  nine  inches  in  length,  and 
was  removed  with  some  difficulty. 

In  the  year  1840  I  was  consulted  with  Mr.  North  respecting  a 
young  lady,  labouring  under  very  aggravated  symptoms  of  calculus 
of  the  bladder.  The  existence  of  the  calculus  having  been  ascer- 
tained, I  proceeded  to  extract  it  by  an  operation ;  the  steps  of 
which  I  shall  describe  hereafter.  On  examining  the  bladder  with 
the  finger,  previously  to  the  introduction  of  the  forceps,  I  ascer- 
tained that  the  calculus  was  adherent  to  it  at  the  fundus.  However, 
I  seized  it  with  the  forceps,  and,  with  the  application  of  a  moderate 
degree  of  force,  was  enabled  to  extract  it,  though  not  without  it 
having  been  broken  into  several  pieces.  These  fragments  were 
found  to  consist  chiefly  of  the  mixed  phosphates;  but  among  them 
were  a  small  portion  of  bone  of  an  irregular  shape,  and  two  imper- 
fectly formed  human  teeth.     If  you  refer  to  the  10th  volume  of 
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the  '  Medico-Chirurgtcal  Tmosactions/  you  will  find  a  case  aud  dit* 
section  recorded  by  Dr*  Phillips,  whicli  fully  explains  the  Dature  of 
tbe  cafte  in  questioii*  The  teeth  and  booe,  being  the  result  of  an 
original  malfornQation  of  the  ovariura,  had  become  attached  to  the 
mucous  membrane  of  the  bladder,  and  formed  the  nucleus  on  which 
the  calculous  matter  had  been  deposited,  A  similar  case  occurred 
in  the  practice  of  Mr.  Warner,  and  is  described  in  the  49th  volume 
of  the  *  Philosophical  Transactions,* 

The  museum  of  this  hospital  affords  two  examples  of  calculous 
matter  deposited  on  hairs.  The  calculi  are  numerous,  of  a  pe- 
culiar oblong  figure^  from  one-third  of  an  inch  to  an  inch  in  length, 
with  the  hairs  lying  longitudinally  in  them.  They  are  composed 
chiefly,  if  not  entirely^  of  the  phosphate  of  lime.  One  of  the 
patients  from  whom  these  were  taken  was  a  young  married  lady, 
attended  first  by  Mr<  Wilson  of  Manchester,  and  afterwards  by 
myaelf ;  and  in  her  the  origin  of  them  seemed  to  be  from  a  small 
congenital  ovarian  cyst  communicating  with  the  bladder.  The 
other  patient  was  an  elderly  lady,  in  whom  ihere  was  no  reason  to 
believe  that  any  ovarian  disease  existed*  We  know  that  hairs  are 
occasionally  found  in  other  cysts  brides  those  of  the  ovarium,  and 
they  may  in  this  last-mentioned  case  have  been  formed  in  some 
such  cyst  of  the  kidney.  I  attended  a  gentleman  who  laboured 
under  a  calculus  of  the  bladder ;  also  under  disease  of  the  kidneys, 
of  which  last  disease  he  died ;  and  in  whose  lurine  I  every  now  and 
then  detected  some  very  minute  hairs,  which  I  suspected  to  have 
been  of  renal  origin.  Unfortunately  the  body  was  not  examined 
after  death. 

Calculi  of  the  bladder  differ  very  much  in  their  appearance  and 
other  seiisible  properties;  they  differ  very  much  also  in  their 
chemical  composition.  Of  late  years  they  have  been  made  the  sub- 
ject of  repeated  and  minute  analysis.  These  inveBtigations,  bo  im- 
portant to  human  nature,  and  bo  interesting  to  the  members  of 
our  profession,  were  l>egun  by  the  late  Dr.  Wollaston.  He  was 
followed  by  several  other  chemists;  but  those  who,  after  him^ 
have  contributed  most  to  the  advanceraent  of  our  knowledge  of  the 
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subject,  are  Mr*  Brande,  Dr.  Marc^t,  Br.  Prout,  Dr,  Henry,  amd 
Br,  Yelloly,  1  shail  present  you  with  a  brief  siimmary  of  the  ob- 
serrationfl  which  these  distinguished  chemists  have  offered  to  the 
world  as  the  result  of  their  researches. 

The  substances  which  enter  into  the  composition  of  calculi 
the  bladder  are  the  following  j— 

1.  Lithic  acid.  These  calculi  a^  generally  of  an  oval  form,  aod 
slightly  flattened ;  of  a  brownish-red  colour,  approaching  to  that 
of  mahogany ;  rather  smooth  on  the  surface,  but  not  pollabed,  ei- 
cept  occasioually  from  friction^  when  there  are  two  or  more  calcuij 
in  the  same  bladder*  If  broken^  the  lithic-acid  calculi  split  m  , 
concentric  laminie,  ^H 

2.  Oxalate  of  lime-    Calculi  of  this  kind  are  also  distingufdie^^ 
by  the  appellation  of  mulberry.   These  are  usually  of  &  dark- 
brown  colour,  approaching  to  black ;  rough  and  tuberculatad  on 
the  surface^  very  hard,  and  imperfectly  laminated* 

3.  The  triple  phosphate  of  ammonia  and  magaeda.     This 
forma  a  fragile  calculus,  which,  when  broken,  does  not,  like  tLe 
lithic-acid  calculus,  split  into  concentric  laminae.    The  etirface  of 

it  is  uneven^  covered  with  minute  crystals,  ^H 

4.  Phosphate  of  lime.  Calculi  composed  of  this  substance,  un- 
mixed with  other  calculous  matter,  are  rarely  found  in  the  bladder  i 
and  when  they  are^  there  is  reason  to  suspect,  from  Dr,  Prout*s 
observations,  that  they  have  their  origin  in  the  secretions  of  thi^H 
bladder  itself,  and  not  in  the  urine.  These  calculi  are  of  a  pale- 
brown  colour,  and  of  a  laminated  structure, 

5.  Although  it  is  rarely  that  we  find  a  bladder-calculus  composed 
altogether  of  phosphate  of  lime,  we  frequently  find  this  salt  e3dsl^| 
ing  in  combination  with  the  triple  phosphate  of  ammonia  and^^ 
magneda.     This  mixed  calculus  is  of  a  white  colour;  friable;  not 
unlike  a  mass  of  chalk  in  appearance ;  not  in  general  laminated. 

It  melts  into  a  vitreous  substance  when  expoBed  to  heat  in  the 
flame  of  a  blowpipe :  and  hence  it  has  received  the  name  of  the 
fumble  calculus.  Neither  of  the  two  salts,  of  which  it  is  composed, 
(that  is,  neither  the  triple  phosphate,  nor  the  phosphate  of  lime,) 
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melt  In  this  maDoer  wben  erpoeed  to  heat  singly,  altliough  they 
are  so  easily  fused  when  in  combination  with  each  other, 

6,  Lithate  of  ammonia.  I'his  variety  of  calculus  is  of  a  clay 
colour;  sometimes  it  is  smooth,  and  at  other  times  tuberculated 
on  its  surface :  it  is  composed  of  concentric  layers,  I>r,  Prout 
regards  it  as  being  almo«t  peculiar  to  children. 

7-  Lithate  of  soda.  This  is  a  rare  calculus,  of  a  white  colour, 
like  the  chalk-stones  of  gout,  probably  formed  where  a  patient* 
having  a  lithic-acid  diathesis,  has  taken  large  quantities  of  eoda.  I 
was  first  informed  of  the  existence  of  this  kind  of  calculus  by  Dr. 
Prout-  In  our  collection  of  calculi  you  will  see  a  fine  specimen  of 
its  with  a  deposit  of  pure  lithic  acid  on  its  surface:  probably 
there  is  a  nucleus  of  pure  lithic  acid  also* 

8.  Cystic  oxide.  This  is  a  very  rare  kind  of  calculus  :  it  is  of 
a  white  colour ;  and,  when  broken,  it  is  found  (to  use  Dr.  Prout's 
own  words)  not  to  be  laminated,  but  appearing  as  one  mass^  con- 
fusedly crystallised  throughout  its  substance, 

9.  Calculi  are  sometimes  composed  wholly  of  carbonate  of  lime, 
but  these  are  of  very  rare  occurrence :  the  carbonate  of  lime, 
however,  is  frequently  blended  in  small  quantity  with  other  in* 
gredients. 

10*  Dr,  Marcet  has  also  described  a  variety  of  calculus  under 
the  name  of  ^Eanthic  oxide ;  and  another  under  that  of  the  fibrinous 
calculus. 

IL  The  fibrinous  calculus  appears  to  be  composed  of  thefibrine 
of  the  blood.  I  have  never  met  with  but  one  example  of  it- 
This  was  of  an  oval  shape,  about  the  size  of  a  horse-beauj  yellow, 
semi-transparent,  not  veiy  unlike  amber  in  appearance,  but  less 
hard.  ^\Tien  dried,  it  shrank  to  a  small  size,  and  became,  as  it 
were,  shrivelled.  I  found  it  in  the  bladder  after  death,  where  no 
disease  of  the  urinary  organs  bad  been  suspected  during  life,  but 
where  the  kidneys  were  found  to  have  been  diseased  when  the 
body  was  examined  after  death.  There  can  be  little  doubt  that 
the  kidney  bad  secreted  albumen  with  the  urine ;  and  if  we  con- 
sider how  near  fibrine  and  albumen  are  to  each  other  in  their 
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chemical  composition,  we  cannot  but  suspect  the  fibrinous  calculus 
to  be  a  deposition  from  albuminous  urine.  Unfortunately,  in  thii 
instance,  the  chemical  properties  of  the  urine  had  not  been  ex- 
amined. 

In  some  cases  we  find  a  calculus  composed  thronghout  of  one 
of  the  substances,  which  have  been  described,  nearly  pure ;  but  at 
other  times  these  substances  are  variously  combined  with  each 
other.  The  best  mode  of  examining  a  calculus  is  to  have  it  sawn 
through  the  centre.  We  then,  in  the  great  majority  of  the  com- 
pound calculi,  see  the  different  substances  disposed  in  layers,  ihe 
lithic  acid  distinct  from  the  oxalate  of  lime ;  the  oxalate  of  Ume 
distinct  from  the  triple  phosphate,  and  so  on;  while  in  others 
they  are  intimately  blended  together. 

It  is  only  when  they  are  divided  in  the  manner  which  I  have 
mentioned  that  we  can  learn  the  true  history  of  the  formation  of 
calculi.     As  Mr.  Brande  long  ago  observed,  the  centre  or  nucleus 
is  generally  either  lithic  acid  or  oxalate  of  lime.     In   many  cases, 
the  additions  to  the  calculus  are  of  the  same  chemical  composition 
with  the  nucleus;  in  other  cases,  the  lithic  add  is  deposited  on 
the  outside  of  the  oxalate  of  lime;  and  more  rarely,  the  oxalate 
of  lime  is  deposited  on  the  surfiice  of  the  lithic  acid.     A  calculus 
of  lithic  acid,  or  oxalate  of  lime,  may  exist  in  the  bladder,  where 
thore  is  no  evident  disturbance  of  the  general  health.     If  the 
g(MH'ral  lu»alih  becomes  affected,  and  the   bodily  powers   of  the 
j>iitit»nt  iiro  impaired,  either  from  the  irritation  excited  in  the 
bliidd(»r,  or  from  any  other  cause,  the  quality  of  the  urine  becomes 
ttltrnHl,  and,  in  consequence,  the  subsequent  additions  to  the  cal- 
o\ilu8  are  formed  of  the  triple  phosphate  of  ammonia  and  magnesia. 
When  the  calculus  has  existed  for  some  time  in  the  bladder,  it 
frtHiuently  happens,  and  indeed  it  always  happens  sooner  or  later, 
that  the  mucous  membrane  becomes  inflamed ;  and  that  an  ad- 
hesive, tenacious  mucus  is  secreted,  which  contains  phosphate  of 
Hmo;    and  this,  being  blended  with   the  triple  phosphate,  con- 
ii^itutes,  as  I  have  already  stated,  the  fusible  calculus.     Calculi 
fs^i^^ed  in  the  ducts  of  the  prostate  gland,  as  I  sliall  explain  here- 
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after,  are  composed  of  phosphate  of  lime,  pure,  or  nearly  so.  But 
whatever  may  be  the  condition  of  the  bladder,  it  is  a  very  rare 
occurrence  to  find  a  calculus,  of  any  considerable  size,  composed 
of  pure  phosphate  of  lime,  in  it.  In  cases  of  chronic  inflammation 
of  the  bladder,  the  phosphate  of  lime  is  deposited  by  the  mucus 
in  small  masses,  but  these  nuclei  being  exposed  to  the  contact  of 
the  urine,  and  the  health  becoming  impaired,  as  always  is  the  case 
under  these  circumstjsmces,  the  triple  phosphate  is  added  to  the 
phosphate  of  lime,  so  as  to  constitute  the  fusible  calculus. 

For  these  latter  observations  I  am  indebted  to  Dr.  Prout* 
He  has  also  furnished  us  with  a  knowledge  of  the  following  most 
important  and  interesting  facts  in  the  history  of  calculous  for- 
mations. There  are  but  few  cases  in  which  the  phosphates 
form  the  nucleus  of  a  calculus ;  but  being  once  deposited,  they 
continue  to  be  so,  and  are  not  followed  by  other  depositions.  The 
phosphates  may  succeed  the  lithic  acid,  or  the  oxalate  of  lime ;  but 
neither  of  these  ever  succeed  the  phosphates.  If  the  external  sur- 
face of  a  calculus  be  composed  either  of  the  lithic  acid,  or  of  the 
oxalate  of  lime,  you  may  be  certain  that  there  are  no  phosphates 
in  the  interior ;  whereas  if  there  are  the  phosphates  on  the  out- 
side, the  general  rule,  to  which  there  are  but  few  exceptions,  is, 
that  some  other  substance  lies  underneath.  When  a  vesical  calcu- 
lus is  sawn  into  two  equal  parts,  the  nucleus  is  seen  in  the  centre, 
the  calculous  matter  being  deposited  equally,  or  at  least  symmetri- 
cally, on  every  side.  There  are,  however,  exceptions  to  this  rule, 
and  occasionally  we  see  the  nucleus  near  one  surface  of  the  cal- 
culus, at  a  considerable  distance  from  the  centre*  Mr.  Cross  has 
explained  how  this  happens.  The  patient  being  confined  to  the 
recumbent  posture,  the  calculus  does  not  change  its  place  in  the 
bladder,  and  the  fresh  deposits  take  place  only  on  the  exposed 
surface.* 

Calculous  disorders  prevail  differently  in  different  classes  of 
society,  among  individuals  of  different  ages,  and  in  different  cli- 
mates and  districts. 

•  Cross  on  Urinary  Calculi,  p.  13. 
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Among  the  lower  classes,  children  are  much  more  liable  to  cal- 
culi than  adult  persons.  You  know  how  large  a  proportion  ot 
hospital  patients  admitted  for  lithotomy  are  children.  On  tlr 
other  handy  in  private  practice,  that  is,  among  the  more  afflaest 
classes  of  society,  very  few  of  our  patients  are  children,  and  '^ 
great  majority  are  persons  above  fifty  years  of  age.  Nor  are  these 
things  of  difficult  explanation.  In  most  instances  the  originil 
calculus  is  composed  of  lithic  acid ;  that  is,  there  is  a  Uthic-add 
nucleus;  and  in  a  former  lectiure  I  pointed  out  some  circomstues 
which  are  likely  to  make  the  children  of  the  lower  classei^  aid 
those  who  are  advanced  in  life  among  the  higher  classes,  espedi^ 
liable  to  this  kind  of  deposit. 

In  all  classes,  persons  of  a  middle  age  are  less  frequently  afieetrf 
by  calculus  in  the  bladder  than  those  who  are  younger  or  older. 

Patients  with  enlarged  prostate  gland  are  particularly  liable  t!> 
suffer  from  calculi  of  the  bladder.  The  tunotour  of  the  enlarged 
prostate  usually  prevents  the  bladder  from  being  emptied  without 
the  aid  of  the  catheter.  The  consequence  is,  that  if  a  small  calco- 
lus  from  the  kidney  finds  its  way  into  the  bladder,  it  cannot  esope 
in  the  usual  manner  by  the  urethra;  and  that  it  lies  and  growiin 
the  bladder.  For  the  same  reason,  lithic-acid  sand,  particles  of 
phosphate  of  lime,  or  anything  else  which  can  act  as  a  niiclev» 
become,  under  these  circumstances,  the  foundation  of  a  stone  in  tbe 
bladder.  The  bladder  is  like  a  chamber-pot  that  is  never  washed 
out,  and  the  component  parts  of  the  urine  are  very  liable  to  be  d^ 
posited  in  it,  whenever  there  is  any  kind  of  nucleus  to  which  tltfj 
can  adhere.  Sometimes  a  diseased  prostate  gland  causes  the  for- 
mation of  calculi  in  the  following  manner : — ^The  mucous  mem- 
brane of  the  bladder  becomes  inflamed,  as  a  secondary  disease. 
The  mucus  secreted  by  it  deposits  the  phosphate  of  lime  in  small 
mortar-like  masses,  and  each  of  these  becomes  tbe  nucleus  of  cal- 
culus. In  these  cases,  if  you  examine  the  body  after  death,  yon  find 
probably  a  great  number  of  calculi  of  irregular  forms,  of  a  wbili 
colour,  rough  on  the  surface;  none  of  them  being  of  a  laneflK 

But  these  irregularly-shaped  calculi  are  capable  of 
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with  each  other,  m  aa  to  form  a  smgle  calculiia  of  large  dimensious, 
and  of  a  regular  figure.  There  k  a  fine  specimen  of  this  rare 
Bpeciea  of  calculua  ia  our  museum.  In  the  centre  there  is  a  con- 
geries of  small  maesee  of  calculous  matter,  with  interstices  between 
them,  which  appear  as  if  they  had  been  originally  cemented  by 
mucuF.  On  the  outside  of  these  is  a  shell  or  crusty  formed  of  the 
mixed  phosphates,  regularly  disposed  in  concentric  layers.  The 
history  of  the  patient  from  whom  this  calculus  wbm  taken  is  highly 
instructive.  He  consulted  me  several  years  ago  concerning  an  en- 
largement of  his  prostate  gland,  which  prerented  his  emptying  the 
bladder  by  his  own  efforts.  At  that  time  there  was  no  stone,  nor 
any  disposition  tx)  form  one.  I  instructed  him  in  the  use  of  the 
catheter  J  which  he  introduced  two  or  three  times  daily,  for  three 
or  four  years,  during  the  whole  of  which  time  he  suffered  compa- 
ratively little  from  his  complaint  I  always  warned  him  nerer  to 
leave  off  the  regular  introduction  of  the  catheter ;  telling  him,  that 
whenever  he  did  so,  besides  encountering  other  evils,  he  would 
make  himself  liable  to  the  formation  of  a  stone  in  his  bladder.  At 
last,  in  an  evil  hour,  he  forgot  my  admonitions,  and  listened  to  some 
other  advice  which  was  given  him,  that  he  should  lay  a^ide  his  ca- 
theter. At  the  end  of  a  year  from  this  time  I  was  again  called  to 
see  him*  The  urine  was  now  depositing  the  usual  adhesive  mucus ; 
and  it  wa^  evident,  from  the  small  masses  of  the  phosphates  which 
it  contained,  that  he  was  threatened  with  a  stone  in  the  bladder. 
I  made  him  return  to  the  use  of  the  catheter :  but  it  was  too  late. 
The  stone  went  on  increafiing  in  size,  until  it  became  such  as  you 
now  find  it  to  be.  It  was  at  last  extracted  by  an  operation,  from 
the  first  effects  of  which  the  patient  seemed  to  recover ;  but  he 
died  soon  afterwards,  manifestly  in  consequence  of  disease  in  the 
bladder  and  kidneys  j  the  operation  having  accelerated,  without 
having  actually  occasioned,  his  death. 

Women  suffer  less  frequently  from  calculus  in  the  bladder  than 
men.  Their  more  temperate  mode  of  life  accounts,  in  paxt  at  least, 
for  the  difference.  Much,  however,  is  to  be  attributed  to  the  more 
simple  construction  and  greater  diameter  of  the  urethra,  in  con- 
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sequence  of  which  calculi  are  voided  by  them,  which  would  in- 
evitably have  been  retained  in  the  bladder  of  the  other  sex. 

Mr.  Copland  Hutchison  has  published  some  observatioiiB,  wfcicfe 
are  intended  to  show  that  calculus  of  the  bladder  is  very  rare  nmmi'; 
seafaring  persons;  much  more  so  than  in  other  classes  of  societj; 
and  hencse  he  is  led  to  conclude,  that  there  is  something  in  the  pc- 
euliar  life  of  a  sailor,  which  is  unfavourable  to  the  productjcai  f^ 
this  diseaae.  However^  if  you  bear  in  raind  what  I  have  just  mm 
stated^  as  to  the  greater  prevalence  of  the  disease  among  childr^ 
and  among  those  who  are  advanced  in  life,  and  recollect  also  ikai 
among  sailors  there  are  no  children^  and  very  few  old  mm^  pn 
will^  I  conceive,  find  a  sufficient  explanation  of  the  fact  in  qii£^oti| 
without  resorting  to  Mr-  Hutchison's  explanation  of  it,  Beridcs, 
it  must  be  very  difficult  to  obtain  data  sufficiently  accurate  to  eo- 
able  us  to  form  any  positive  opinion  on  such  a  subject.  I  hate 
myself  operated  on  officers  in  the  navy,  who  were  aflTect^  with  gtoae 
III  the  bladder^  and  in  whom  the  symptoms  of  the  dise^ise  h^gan 
while  they  were  engaged  in  active  service;  and  I  suspect  in  quite  a* 
many  cases  as  were  likely  to  occur  in  my  practice,  ev^en  mippcsing 
the  disease  were  as  common  in  the  navy  as  it  is  among-  landsmen. 
As  to  the  proportion  of  common  sailors  who  are  admitted  into  the 
hospital  labouring  under  stone  in  the  bladder,  we  have  no  records 
enabling  us  to  eay  anything  on  the  subject* 

It  is  observed  that  calculi  of  the  bladder  prevail  particularly  in 
certain  districts,  while  in  some  other  districts  the  disease  is  ejc* 
tremely  rare.  1  had  a  patient  who  resided  sometimes  near  Norwich, 
and  at  other  times  near  Bristol ;  and  who,  at  the  former  place  of 
his  residence^  observed  the  urine  to  deposit  lithic-acid  sand»  w  hich 
it  never  deposited  while  he  was  at  the  latter.  This  may  be  attri- 
butable, perhaps,  in  part,  to  peculiar  diet  and  mode  of  life*  Dr. 
Prout  believes,  that  hard  or  impure  waters  tend  to  the  production 
of  calculi.  These  explanations,  however,  are  not  altogether  satis- 
factory* In  some  districts  in  which  the  disease  is  unusually  pre- 
valentj  we  find,  if  I  am  not  much  mistaken,  that  there  are  not  only 
more   calculi  with  a  lithic-acid  nucleus,   but  also  more  with  % 
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nucleus  of  oxalate  of  lime,  than  in  other  parts  of  the  country ;  and 
it  is  difficult  to  understand  how  the  agency  of  the  same  cause 
should  produce,  in  different  individuals,  calculi  of  such  different 
chemical  composition,  and  depending  on  such  different  states  of 
system.  Mr.  Gross  attributes  the  greater  number  of  cases  of  uri- 
nary calculi  which  are  met  with  in  Norfolk  and  Suffolk  to  the 
influence  of  the  cold  north-east  winds  which  prevail  in  these 
counties  over  the  functions  of  the  skin.  But  if  this  were  the  case 
there  ought  to  be  a  larger  proportion  of  bronchial  and  pulmonary 
affections  in  Norfolk  and  Suffolk  also,  and  I  am  not  aware  that  this 
is  the  case.  Besides,  although  the  checking  of  the  perspiration  may 
increase  the  disposition  to  form  lithic  acid,  I  know  of  no  reason 
for  believing  that  it  would  increase  that  to  form  the  oxalate  of  lime. 

A  calculus  for  the  most  part  lies  loose  in  the  bladder,  being 
capable  of  moving,  according  to  the  laws  of  gravity,  from  one  part 
to  the  other  of  the  cavity  in  which  it  is  placed.  It  is  only  in  a 
few  cases  that  it  is  otherwise.  Here  is  a  specimen  of  encysted 
calculi.  The  original  disease,  as  you  may  perceive,  was  an  enlarged 
prostate  gland,  such  as  must  have  prevented  the  patient  from 
emptying  the  bladder.  I  conclude  that  the  catheter  was  not  used, 
as  it  ought  to  have  been,  for  the  purpose  of  emptying  the  bladder 
artificially.  The  consequence  has  been,  that  the  patient  was  con- 
tinually straining  to  make  water,  and  that  the  mucous  membrane, 
by  the  pressure  of  the  urine,  has  been  caused  to  protrude  in  the 
insterstices  between  some  of  the  muscular  fibres,  forming  small 
cells  or  cysts.  Some  small  calculi,  which  escaped  from  the  kidney, 
have  found  their  way  into  these  cysts,  and  have  become  lodged  or 
impacted  in  them. 

In  the  preparation  which  I  now  show  you,  there  is  a  cyst  of 
another  kind.  The  case  is  in  many  respects  remarkable.  I  dis- 
covered a  stone  in  this  gentleman's  bladder.  But  he  was  advanced 
in  years ;  and  as  for  the  most  part  he  suffered  very  little  inconve- 
nience from  the  disease ;  he  did  not  wish  to  go  through  any  dan- 
gerous operation  for  the  sake  of  obtaining  relief :  nor  did  I  think  it 
right,  considering  all  the  circumstances^  to  urge  him  to  submit  to 
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it  He  went  on,  in  general  suffering  little  or  nothing.  He  isui 
oonvivial  man,  dining  a  great  deal  in  society^  as  if  be  bad  noiir 
ment«  Every  now  and  then,  however,  he  was  suddenly  seized  iki 
the  usual  symptoms  of  stone  in  the  bladder,  and  very  severe  ok 
too.  He  then  sent  to  me:  I  kept  him  in  the  horizontal  poflhut 
prescribed  him  an  opiate  clyster,  and  in  the  course  of  a  few  dan 
sometimes  sooner,  sometimes  later,  the  attack  subsided ;  he  w 
again  at  his  ease,  and  enabled  to  return  to  his  usual  habits.  I U 
been  occasionally  in  attendance  on  him  for  three  or  four  jen 
when  he  was  seized  with  a  severe  cold,  which  ended  in  a  pleiii^ 
of  which  he  died  On  examining  the  body,  I  foiuid  the  stones 
bedded  in  a  cyst  near  the  fundus  of  the  bladder.  The  cjitiK 
formed  in  this  case,  not  by  the  protrusion  of  the  mucous  memhac 
between  the  muscular  fibres,  but  by  a  dilatation  of  both  tunioitt 
the  bladder,  the  muscular  as  well  as  tlie  mucous.  It  was  snckt 
receptacle  as  you  would  suppose  a  large  calculus,  which  had  ki; 
been  resident  in  the  bladder,  might  gradually  have  made  for  liaA 
If  you  look  at  the  preparation,  you  will  see  that  the  stone  imvH 
so  closely  embraced  by  the  cyst  as  to  prevent  it  occasioittllj 
slipping  out  of  it ;  and  I  suspect  that  this  actually  hiqypened,  ui 
that  it  was  when  the  stone  lay  in  the  cyst  that  the  patient  irasfrtt 
from  the  usual  symptoms  of  calculus,  and  that  his  sufferings  took 
place  when  the  stone  escaped  from  it  into  the  general  cavity  of  tk 
bladder. 

You  will  bear  not  unfrequently  of  calculi  which  adhere  to  tbe 
bladder ;  but  you  may  be  assured,  nevertheless,  that  this  is  a  toJ 
unfrequent  occurrence.  Ask  all  experienced  surgeons,  and  tk? 
will  tell  you  what  I  tell  you  now,  that  adhering  calculi  are  rare.  K 
is  not  very  uncommon  to  find  a  diseased  bladder,  a  portion  of 
which  is  incnisted  with  calculous  matter;  but  that  is  a  very  dif- 
ferent thing  from  an  adhering  calculus,  and  not  likely  to  be  mis- 
taken for  a  stone  in  the  bladder.  It  occasionally  happens  that 
coagulated  lymph  is  effused  from  the  inflamed  mucous  membrane 
J     1  of  the  bladder.    The  inflamed  mucous  membrane  also  secretes  that 

adhesive  mucus  which  contains  the  phosphate  of  lime,  as  I  ex- 


"/ 


VESICAL  CALCULI.  587 

plained  to  you  formerly.  A  portion  of  the  phosphate  of  lime  thus 
produced,  mixed  probably  with  some  of  the  triple  phosphate  from 
the  urine,  is  deposited  on  the  lymph,  and  thus  the  incrustation 
takes  place.  It  corresponds  exactly  to  the  incrustation  of  the 
wound  of  the  perineum  which  occurs  after  lithotomy,  where  the 
operation  is  followed  by  the  secretion  of  the  same  ropy  mucus 
from  the  bladder. 

In  many  instances  you  find  only  a  single  calculus  in  the  bladder ; 
in  others  there  are  two  or  three  calculL  In  the  latter  case  they 
are  more  or  less  polished  on  the  surface,  from  rubbing  against  each 
other.  Occasionally  there  is  a  still  greater  number  of  calculi  in 
the  same  bladder, — ten  or  twenty,  or  even  thirty  or  forty.  The 
greater  the  number  of  stones,  the  greater  the  quantity  of  friction ; 
and  you  will  see  in  some  of  the  specimens  in  the  museum  how 
calculi,  under  these  circumstances,  are  rubbed  into  the  form  of 
irregular  polyhedrons. 

We  have  next  to  consider  the  symptoms  produced  by  calculi  in 
the  male  bladder. 

The  first  thing  that  will  strike  you,  when  you  come  to  study  the 
disease  in  the  living  person,  is,  the  different  d^rees  of  suffering 
to  which  different  individuals,  and  even  the  same  individual,  in 
different  stages  of  the  disease,  are  subject. 

The  symptoms  differ;  1st,  According  to  the  size  of  the calcrdus, 
the  smoothness  and  roughness  of  its  surface,  and  its  general  figure : 

2ndly,  According  to  the  quality  of  the  urine.  Thus,  the  urine 
may  be  unusually  acid,  or  it  may  be  alkaline,  and  depositing  the 
triple  phosphate ;  and  in  either  case  it  will  be  too  stimulating  for 
the  parts  with  which  it  comes  in  contact,  and  the  symptoms  pro- 
duced by  the  calculus  will  be  thereby  aggravated : 

3rdly,  According  to  the  state  of  the  bladder.  Nothing  aggra- 
vates the  symptoms  so  much  as  the  existence  of  inflammation  of 
the  mucous  membrane.  This  increases  the  sensibility  of  the 
bladder  a  hundredfold,  and  causes  a  small  calculus  to  produce  a 
much  greater  quantity  of  distress  and  pain  than  a  large  one  pro-> 
duces  under  ordinary  circumstances. 
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If  the  bladder  be  healthy,  a  very  small  calculuB  produces  Terr 
trifling,  and,  indeed,  very  equivocal  symptoms.  The  patient  hs 
the  inclination  to  make  water  induced  by  a  rather  smaller  quantitj 
of  urine  in  the  bladder  than  imder  ordinary  circumstances.  He 
has  a  sense  of  irritation,  scarcely  amounting  to  pain,  referred  to  tiie 
neck  of  the  bladder,  to  the  urethra,  perhaps  to  the  perineum,  aftef 
the  bladder  is  empty.  In  one  instance,  for  many  months  the 
patient  complained  of  nothing  except  an  occasional  pain,  and  that 
but  trifling,  on  the  inside  of  one  groin,  and  of  the  urine  beii^ 
tinged  with  blood,  after  riding  on  horseback.  Bloody  urine,  after 
any  jolting  exercise,  is  a  strong  indication  of  a  calculus  some- 
where, either  in  the  bladder  or  kidney.  Where  it  arises  fromcAher 
causes  once,  it  arises  from  this  cause  twenty  times.  But  this 
symptom  is  often  wanting  in  the  early  stage  of  the  disease,  while 
the  calculus  is  still  small,  especially  where  the  patient  leads  an 
inactive  life.  A  small  calculus  occasionally  falls  on  the  inner 
orifice  of  the  urethra,  while  the  patient  is  making  water,  and  thus 
suddenly  impedes  or  stops  the  flow  of  urine.  This  is  one  of  the 
most  characteristic  symptoms  of  the  disease  in  its  origin ;  but  even 
this  either  does  not  exist,  or  is  not  observed  for  a  long  time. 

As  the  disease  advances,  and  the  calculus  grows  larger,  other 
and  more  decided  symptoms  show  themselves ;  which  may  be  thus 
enumerated : — 

1.  A  very  frequent  desire  to  make  water ;  the  impulse  to  do  so 
being  sudden  and  irresistible,  and  liable  to  be  induced  by  the 
smallest  change  of  position. 

2.  Pain  referred  to  a  particular  point  in  the  glans  penis,  at  the 
extremity  of  the  urethra ;  the  pain  sometimes  being  described  as  a 
severe  yet  dull  pain ;  at  other  times  compared  to  the  effect  of  a 
hot  iron  applied  to  the  part — that  is,  what  is  called  a  burning 
pain.  This  pain  is  most  severe  after  making  water,  and  on  taking 
exercise,  when  the  calculus  falls  suddenly  down  on  the  neck  of  the 
bladder. 

This  pain  in  the  glans  penis  is  one  of  the  moat  marked  symp- 
toms of  the  disease.     A  child  who  labours  under  this  disease  tells 
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iroTi  of  it,  not  in  wordfii,  but  by  hi.s  actions.     He  is  alwayB  pulling 

[  the  eod  of  the  penis,  and  pinclung  it  with  his  fingers,  even  so  as 

[to  cause  the  prepuce  to  become  elongated*     You  often  find  his 

fingers  having  the  cuticle  soft  and  sodden  (as  if  they  had  been 

soaked  in  hot  water),  from  the  urine  which  has  been  imbibed. 

3,  The  urine  ia  frequently  stopped  as  it  flowa  from  the  bladder, 
by  the  calculus  falling  against  the  inner  orifice  of  the  urethra. 

4-  Where  there  is  a  calculus  even  of  a  moderate  sise  in  the 
bladder,  it  rarely  happens  that  the  urine  retains  its  natural  clear- 
ness and  transparency,  A  slight  cloud  ia  perceptible  in  it  as  aoon 
as  it  begins  to  cool,  and  a  mucoua  deposit  takes  place  afterwards. 

The  disease,  in  some  instances,  may  exist  for  many  years  before 
any  severe  symptoms  arise-  A  gentleman  bad  suflfered  in  some 
^  degree  for  upwards  of  ten  years ;  but  tho  symptoms  were  so  very 
slight  that  they  did  not  in  the  smallest  degree  interfere  with  bis 
comfort  and  usual  habits.  At  the  end  of  that  time,  being  in 
London,  be  consulted  me  respecting  them ;  but  be  felt  so  little 
inconvenience,  and  the  subject  so  little  attracted  bis  attention,  that 
his  doing  so  seemed  to  be  almost  a  matter  of  accident*  I  exa- 
nuned  the  bladder,  and  detected  in  it  this  enormous  calculus,  which 
I  now  show  you.  Some  months  afterwards,  his  symptoms  became 
much  aggravated.  He  now  said  that  he  could  bear  them  no 
longer,  and  I  removed  the  stone  by  the  operation  of  lithotomy* 

This  case,  however,  ia  not  in  the  conamon  course  of  events.  In 
general  the  symptoms  are  progressive,  and  reach  their  height,  so 
that  the  patient  becomes  a  very  great  sufferer,  in  the  course  of  two 
or  three  years. 

At  first  his  general  health  is  unaffected  j  but  at  last  it  begins  to 
suffer,  the  urine  becomes  alkalescent  or  alkaline,  and  the  triple 
phosphate  is  deposited  on  the  original  calculus.  The  growth  of  a 
calculus  composed  of  the  phosphates  is  much  more  rapid  than  that 
of  one  composed  of  the  lithic  acid*  But  tiiis  is  not  the  only  cause 
of  the  aggravation  of  the  symptoms  which  now  takes  place.  The 
alkaline  urine  is  more  stimulating  to  the  bladder  than  healthy 
lu'ine,  and  this  is  one  source  of  the  patient's  increased  sufferings. 


/ 


090  DISEASES  OF  THE  USINABY    OBGANS. 

Another  reason  is,  that  that  state  of  the  general  health,  which  can ; 
the  alkaline  urine  to  be  secreted  by  the  kidney,  is  attended  lic 
an  increased  or  morbid  sensibility  of  the  nervous  system  geoedh 

As  the  disease  advances,  the  continued  irritation  kept  up  brti: 
stone  induces  inflammation  of  the  mucous  membrane  of  a 
bladder.  There  is  now  a  still  further  augmentation  of  thepsiict 
sufferings.  The  calculus  is  rolling  about  in  an  inflamed  Uadde 
and  you  know  how  the  sensibility  of  every  organ  in  the  bodri 
increased  by  inflammation.  The  existence  of  this  state  of  thiv 
is  indicated  by  greater  pain,  and  by  the  desire  to  make  water  beif 
almost  constant;  by  the  urine  being  voided  oflTensive  to  tkM 
soon  becoming  putrid  and  ammoniacal,  and  depositing  tbftVil 
thick,  tenacious  mucus,  streaked  with  blood.  This  mucni,iii 
have  already  explained  to  you,  leads  to  the  formation  of  theftA 
calculus;  and  all  that  I  have  now  stated  will  enable  you  to  mlfr 
stand  that  different  kinds  of  calculus  are  attended  with  difiRt 
degrees  of  suffering.  A  patient  with  a  simple  lithic-acid  cikilc 
suffers  less  than  one  with  a  calculus  composed  externally  oftif 
triple  phosphate ;  and  the  latter  less  than  a  patient  with  a  faflUt 
calculus.  The  oxalate  of  lime,  or  mulberry  calculus,  on  the  whoie^ 
occasions  more  distress  than  the  lithic^acid  calculus ;  probsUf  ct 
account  of  the  irregularities  which  so  frequently  exist  on  & 
sur£eu^  of  the  former ;  but  it  occasions  less  distress  than  the  cakcE 
composed  of  the  phosphates. 

Patients  with  diseased  and  enlarged  prostate  gland  do  not,  it 
general,  suffer  more  from  the  disease  in  the  bladder  than  otbs 
individuals.  Indeed,  I  am  inclined  to  believe  that,  on  the  who*, 
they  suffer  less ;  probably  in  consequence  of  the  tumour  of  fe 
I)rostate  preventing  the  calculus  from  falling  down  on  the  neck  a 
the  bladder.  I  have,  however,  seen  three  cases,  in  each  of  irbie^ 
there  was  a  stone  in  the  bladder,  complicated,  not  only  with  « 
enlarged  but  with  an  ulcerated  prostate ;  and  the  sufferings  of  the* 
patients  wore  greater  than  I  had  ever  before  witnessed  in  pa** 
labouring  under  the  same,  or,  I  might  almost  say,  under  any  flttff 
disease.     In  two  of  these  cases,  the  surgeon^  who  WM 
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dance,  indiscreetly  (m  I  thuik)  performed  the  operation  of  litho- 
tomy. One  of  them  died  in  about  five  ininutes  aft^r  the 
operation  j  the  other  became  immediately  comatose,  and  died  in  a 
few  hours-  The  third  patient  was  admitted  into  our  hospital, 
under  the  care  of  the  late  IMr,  Ewlmnk,  The  symptoms  were 
precisely  similar  to  those  which  existed  in  the  two  other  cases ;  and 
Mr.  Ewbank,  on  the  result  of  these  cases  being  stated,  very  pro- 
perly  determined  not  to  perform  an  operation,  although  the  man 
had  come  into  the  hospital  for  the  purpose.  The  poor  feUow  died 
in  two  or  three  days  afterwards ;  and,  on  examining  the  body  after 
death,  we  found  a  large  stone  and  an  ulcerated  prostate,  as  bad 
been  anticipated* 

Cnlculus  in  the  bladd^  induces  frequently  an  irritable  state  of 
the  urethra,  and  thus  causes  a  spasmodic  stricture-  It  induces 
also  increased  efforts  of  the  bladder  to  expel  the  urine  j  and  thus 
the  muscular  coat  of  the  bladder,  after  a  certain  timej  always  be- 
comes increased  in  thickness. 

I  have  mentioned  three  cases  of  calculus  in  the  bladder  com- 
plicated with  ulceration  of  the  prostate  gl^id.  But  in  these  cases 
there  was  also  inflammation  of  the  mucous  membrane  of  the 
bladder,  and,  as  far  as  I  have  seen^,  such  inflammation  is  never 
absent  where  the  patient  falls  a  victim  to  tbi^  disease.  A  mode- 
rate degree  of  inflammation  of  the  mucous  membrane  may  exist 
for  a  great  length  of  time  without  causing  irretrievable  mischief; 
and  if  the  calculus  be  extracted,  the  inflammation  may  subside, 
and  the  patient  may  recover  perfectly.  But  if  the  chroaic  in- 
flammation becomes  aggravated,  go  as  to  assume  the  character  of 
acute  inflammation,  or  even  to  approach  it,  the  situation  of  the 
patient  hticomes  dangerous,  and,  in  fact,  almost  desperate.  The 
inflammation  extends  up  the  ureters  to  the  kidneys,  and  these 
last-mentioned  organs  become  diseased  in  the  same  manner  as  in 
other  cases  in  which  inflammation  is  communicated  to  them  from 
the  mucous  membranes*  The  inflammation  also  in  some  in- 
stances extends,  through  the  muscular  tunic  of  the  bladder,  into 
the  atmosphere  of  loose  cellular  membrane  by  which  the  bladder 
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is  surrounded,  and  putrid  sloughing  abscesses  are  formed  in  '±  I 
need  not  enter  into  a  particular  history  of  what  ooctirs  where  thet 
complications  exist.  The  symptoms  of  disease  in  the  bladderi  c 
disease  in  the  kidneys,  are  superadded  to  those  of  calculus  in  tk 
bladder ;  and  it  is  sufficient  for  me  to  refer  you  to  the  observation 
which  I  made  on  these  subjects  in  my  lectures  on  the  diseases  d 
the  bladder  and  prostate  gland. 

In  some  cases,  but  these  are  very  few  in  number^  the  bladder 
ulcerates,  and  the  stone  escapes  from  its  cavity.  The  bladder 
exhibited  in  this  preparation  is  seen  to  have  been  ulcerated  at  its 
fundus.  There  were  several  calculi,  and  one  of  them,  as  you  nifl 
perceive,  had  stuck  in  the  ulcerated  opening,  and  lay  half  in,  half 
out  of  the  bladder.  A  middle-aged  man  was  admitted  into  tins 
hospital,  in  the  year  1810,  who  had  laboured  under  symptoms  of 
calculus  in  the  bladder  for  the  preceding  ten  years.  He  had  also 
a  fistula  in  perineo.  Sir  Everard  Home  proceeded  to  extract  the 
calculus  by  the  usual  operation.  When,  however,  he  had  intro- 
duced the  gorget,  he  found  the  calculus  (of  the  size  of  a  walnut) 
lying  in  its  concave  surface,  and  he  removed  it  with  his  fingeri 
No  other  could  be  discovered.  The  patient  died  on  the  fourth  day 
after  the  operation.  On  examining  the  body,  after  death,  the 
bladder  was  found  to  be  very  much  contracted,  so  that  it  was 
scarcely  capable  of  containing  an  ounce  of  fluid.  That  which  had 
been  its  muscular  coat  had  degenerated  into  a  kind  of  ligamentous 
substance.  The  mucous  membrane  bore  marks  of  having  been  in 
a  state  of  inflammation :  it  was  extensively  ulcerated ;  and  the 
ulcer  communicated  with  an  ulcerated  cavity  in  the  perineum,  in 
which  the  dalculus  was  lying  at  the  time  of  the  operation.  The 
fistula  in  perineo  had  an  inner  opening  in  the  membranous  por- 
tion of  the  urethra.  It  may  be  worth  while  to  mention  that,  in 
this  case,  one  kidney  was  reduced  to  a  third  of  its  natural  size, 
and  contained  a  considerable  quantity  of  pus.  The  ureter  on  this 
side  had  its  cavity  entirely  obliterated :  it  was  nothing  more  than 
a  ligamentous  cord,  extending  from  the  kidney  to  the  bladder. 

A  case  came  under  my  observation,  in  which  the  patient  died 
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2    in  a  very  short  time  after  the  operation  of  lithotomy,  and  in  which, 
^   after  death,  a  very  large  abscess  was  discovered  in  the  pelvis,  com- 
5    mnnicating  with   the  bladder  by  an  ulcerated  opening  near  the 
I    prostate  gland.     In   another  case,  there  was  an  abscess,  which 
r     occupied  nearly  the  wh'ole  pelvis,  but  having  no  communication 
:     with  the  bladder.     Both  of  these  cases  occurred,  many  years  ago, 
in  our  hospital,  under  the  care  of  Sir  Everard  Home.     I  mention 
them,  because  the  patients  died  so  soon  after  the  operation,  that  it 
was  evident  that  the  abscesses  must  have  existed  before  it  was 
performed ;  and  that  they  were  the  consequence  of  the  disease,  and 
not  of  the  operation.     In  another  case,  also,  in  which  the  patient 
died  in  our  hospital,  under  the  care  of  Mr.  Babington,  in  conse- 
quence x)f  a  calculus  in  the  bladder,  without  having  undergone  the 
operation,  a  considerable  abscess  was  discovered  in  the  pelvis.     I 
suspect  that  such  an  abscess  is  not  an  uncommon  occurrence  where 
the  patient  is  allowed  to  linger  and  die  of  the  disease. 


There  is  a  class  pf  cases,  which,  being  of  rare  occurrence,  do  not 
seem,  in  the  present  state  of  our  knowledge,  to  be  of  much  practical 
importance,  but  which  I  am  unwilling  to  leave  altogether  unnoticed, 
especially  as  they  exhibit  a  phenomenon  of  some  interest  in 
pathology. 

In  the  Transactions  of  the  Eoyal  Society  of  London  for  the 
year  1731,  there  is  a  letter  from  Dr.  Lawrence  Heister,  giving  the 
history  of  a  patient  who  having,  for  a  considerable  time,  laboured 
under  the  symptoms  of  calculus  in  the  bladder,  began  to  void  by 
the  urethra  what  had  all  the  appearance  of  portions  of  a  large 
calculus,  broken  down  into  fragments  of  various  shapes  and  sizes. 
The  number  of  these  ft^agments  at  last  amounted  to  more  than  two 
hundred,  and  now  the  discharge  of  the  fragments  ceased,  the 
symptoms  at  the  same  time  having  subsided,  and  the  patient  being 
restored  to  perfect  health. 

In  this  instance  the  discharge  of  the  fragments  of  the  calculus 
was  attributed  to  the  use  of  certain  mineral  waters ;  but  a  case  is 
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recorded  by  Dr.  Prout  in  which  the  same  thing  happened,  withoo: 
the  use  either  of  mineral  waters  or  of  any  other  kind  of  medicine; 
and  Mr.  Cross  has  furnished  us  with  two  other  cases,  the  aooounl 
of  which  I  shall  give  in  his  own  words : — *  I  lately  obtained  fr» 
a  gentleman ,  after  a  ride  on  horseback,  numerous  firagments  d 
calculi  thus  produced '  (that  is,  by  knocking  against  each  other): 
"  and  in  my  cabinet  there  are  twenty-two  calculi,  removed  afia 
death  from  a  patient  seventy  years  of  age,  which  are  of  a  tot 
irregular  shape,  but  admit  of  being  so  arranged  as  to  form  four 
regular  and  well-shaped  calculi,  each  of  the  size  of  a  pigeon's  egg, 
which,  with  the  appearance  of  the  different  surfaces,  proves  that 
the  calculi  had  broken  in  the  bladder,  by  knocking  against  each 
other  under  certain  movements  of  the  body.  The  incrusted  state 
of  the  fractured  surfaces  proves  that  the  calculi  were  broken  some 
time  before  the  death  of  the  individual.' 

Many  years  ago  I  had  the  opportunity  of  seeing  several  calculi, 
which  were  evidently  fragments  of  a  larger  calculus,  and  which  had 
been  voided  with  the  urine  by  a  young  lady.  I  knew  no  other 
particulars  of  the  case,  nor  how  it  terminated.  Some  years  have 
also  elapsed  since  Mr.  Green  and  myself  were  consulted  respectii^ 
a  gentleman  who  had  come  to  London  from  the  country,  with  a 
great  number  of  calculi,  of  a  small  size,  in  the  bladder.  The  day 
after  his  arrival  he  voided  several  of  these,  which  had  the  appear- 
ance of  having  been  recently  broken,  probably  from  the  concussion 
of  them  one  against  the  other  during  the  journey.  A  third  ca** 
came  under  my  observation,  which  was  more  remarkable  than 
either  of  the  preceding,  and  not  less  fortunate  in  its  result  than  the 
one  recorded  by  Heister.  A  gentleman,  who  had  passed  the  middle 
period  of  life,  consulted  me  concerning  an  affection  of  his  bladder. 
I  discovered  in  it  what  appeared  to  be  a  calculus,  and  not  of  ver}' 
small  dimensions.  I  advised  him  to  submit  to  the  operation  of 
lithotomy.  The  patient,  however,  was  a  timid  person,  and  could 
not  make  up  his  mind  to  follow  my  recommendation.  Having 
heard  of  some  mineral  water  which  had  the  reputation  of  doing 
good  in  cases  of  this  description,  he  went  to  reside  near  the  spring, 
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in  order  that  he  might  give  the  remedy  a  trial.  How  long  he 
drank  the  water,  or  whether  what  I  am  about  to  mention  occurred 
while  he  was  still  drinking  it,  or  not  until  after  he  had  ceased  to  do 
so,  I  am  not  certain.  Be  that  as  it  may,  he  began  to  void,  with  his 
urine,  broken  pieces  of  calculi,  of  various  shapes  and  sizes,  but 
generally  with  one  convex  and  one  concave  surface,  and  rough  ir- 
regular edges,  as  if  the  various  laminae  of  which  the  calculi  were 
composed  had  cracked,  and  then  had  become  separated  from  each 
other.  After  some  time,  a  great  number  of  these  fragments  hav- 
ing come  away,  the  discharge  of  them  ceased,  the  patient  being,  at 
the  same  time,  relieved  from  all  the  symptoms  under  which  he  had 
formerly  laboured.  He  died  (as  I  have  been  informed),  some  years 
afterwards,  of  another  complaint. 

I  give  you  these  facts  without  any  comment.  Future  obser- 
vations are  required  to  enable  us  to  give  a  satisfactory  explanation 
of  them.  In  the  meantime  we  cannot  doubt  that  the  subject  is 
well  worthy  the  attention  of  pathologists. 
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LECTURE   XII. 

CALCULI   OF   TUB   BLADDER^   CONTINUED. 

Many  of  the  observations  which  I  have  hitherto  made  are  appK- 
cable  to  cases  of  calculi  in  the  female,  as  well  as  to  those  of  calculi 
in  the  male  sex.  Others  are  applicable  to  the  disease  in  the  male 
sex  only,  and  something  is  still  necessary  to  complete  the  histoiy 
of  it  in  the  female. 

In  women,  for  reasons  which  I  have  already  stated^  the  disease 
is  comparatively  rare.  It  is  of  com-se  difficult  for  an  individual  to 
form  an  estimate  of  the  number  of  cases  which  occur  in  women, 
as  compared  with  those  which  occur  in  men ;  but,  judging  firom 
what  I  have  seen  in  my  own  practice,  I  should  say,  that  the  pro- 
portion is  as  one  to  fifteen  or  twenty.  In  women  the  disease  occa- 
sions a  frequent  desire  to  make  water.  There  is  pain,  especially 
after  making  water,  referred  to  the  extremity  of  the  urethra.  The 
urine  is  tinged  with  blood  after  taking  exercise,  and  it  undergoes 
the  changes  which  cause  the  deposition  of  the  triple  phosphate, 
and  afterwards  that  of  the  phosphate  of  lime,  such  as  I  have 
described  in  speaking  of  the  disease  in  the  male  sex. 

DIAGNOSIS  OF  CALCULUS  IN  THE  MALE  BLADDER. 

You  must,  of  course,  satisfy  yourself,  in  the  first  instance, 
whether  a  calculus  actually  exists  in  the  bladder.  The  symptoms, 
in  general,  are  sufficient  for  this  purpose ;  but  you  must  not  rely 
on  the  symptoms  only.  They  will  rarely  mislead  you,  but  they 
will  sometimes.     There  ynay  be  a  stone  in  the  bladder,  without 
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the  usual  ejmptoms ;  and  there  may  be  many  of  the  usual  symp- 
toms, without  a  stone  m  the  bladder.  In  children,  especially,  the 
depoaitioQ  of  Uthie-acid  sand  bj  the  urine  will  not  itn frequently 
produce,  not  only  pain  in  the  glans,  but  bloody  urines  and  all  the 
other  symptoms  of  stone  in  the  bladder.  A  boy,  between  four  and 
five  ye^rs  of  age,  was  brought  to  me  who  had  a  constant  iucli- 
natioa  to  make  water*  He  acreamed  with  pain  as  the  urine 
flowed :  be  was  perpetually  squeedng  the  extremity  of  the  penis 
between  hie  fingers,  aa  if  he  referred  the  pain  to  that  part ;  and 
the  urine  was  frequently  deeply  tinged  with  blood*  I  scarcely 
entertained  a  doubt  that  there  was  a  stone  in  the  bladder.  I 
examined  the  bladder  in  the  way  which  I  shall  explain  to  you 
presently,  but  no  stone  was  discovered*  I  examined  it  again  and 
I  again,  but  still  there  was  no  stone,  I  then  inquired  more  parti- 
■  cularly  into  the  child*s  health  in  other  respects ;  and  the  result 
was,  that  I  was  led  to  prescribe  an  oc^^sional  do^e  of  calomel  and 
rhubarb,  with  rhubarb  and  sal  polychreat  in  the  intervak;  and 
under  this  simple  plan  of  treatment  all  the  symptoms  disappeared 
in  the  course  of  a  few  weeks. 

Before  you  venture  to  give  a  positive  opinion  as  to  the  presence 
of  a  calculus  in  the  bladder,  you  must  examine  the  latter  by  means 
of  an  instrument  introduced  into  it  by  the  urethrap  Thus  the 
stone  may  be  made  cognisable  to  the  senses,  and  you  may  know 
that  it  exists  with  as  much  certainty  as  if  you  actually  saw  it.  The 
instrument  in  ordinary  use  for  this  piupose  is  that  1  show  you  now ; 
an  iron  sound,  having  a  curve  approaching  to  that  of  a  catheter, 
The  sound  ought  to  be  large  enough  nearly  to  fill  the  urethra,  but 
not  to  stretch  it  If  it  be  too  large,  it  is  closely  embraced  by  the 
urethra,  and  the  free  motion  of  it  in  the  bladder,  m  necessary  for 
detecting  a  calculus,  is  prevented.  The  handle  of  the  sound  should 
be  flattened,  smooth,  and  polished,  in  order  that  the  fingers  may 
be  in  contact  with  as  many  points  as  possible.  In  general  we 
introduce  the  sound  while  the  patient  is  lying  on  his  back;  but 
sometimes  we  detect  the  stone  more  readily  when  the  patient  is  in 
the  erect  posture.     Where  the  stone  is  large,  the  sound  strikes  it 
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readily  and  at  once,  whether  there  be,  or  be  not,  urine  in  the 
bladder ;  but  if  the  stone  be  small,  it  is  often  difficult  to  detect  H, 
unless  the  bladder  contains  a  certain  quantity  of  fluid. 

It  is  difficult  to  conceive  an  instrument  much  worse  adapted  for 
the  detection  of  any  but  a  very  large  calculus,  than  the  sound 
which  has  been  hitherto  in  common  use.  With  so  large  a  curve  it 
is  impossible  to  explore  the  whole  of  the  bladder.  The  soimd 
which  I  find  it  most  convenient  to  use  in  the  majority  of  eases  in 
the  adult  is  nearly  eleven  inches  in  length  exclusive  of  the  handle^ 
about  three-sixteenths  of  an  inch  in  diameter;  the  last tbree  inches 
of  it  being  bent  so  as  to  form  nearly,  but  not  exactly,  part  of  a 
circle,  the  diameter  of  which  is  three  inches  and  a  half.  It  is  best 
to  draw  off  the  urine  first,  and  afterwards  to  inject  through  tiie 
catheter  four  or  five  ounces  of  tepid  water  into  the  bladder.  The 
sound,  such  as  I  have  described,  being  then  introduced,  the  point 
of  it  is  easily  turned  in  any  direction,  so  as  to  explore  every  part 
of  the  bladder.  You  may  shorten  the  process  by  using  instead  of 
the  iron  sound  a  silver  catheter,  having  the  same  shape,  and  fur- 
nished with  a  stop-cock.  This  may  be  converted  into  a  sound 
merely  by  turning  the  stop-cock.  By  either  of  these  instruments 
the  examination  may  be  very  completely  made.  Nevertheless,  if 
the  symptoms  are  well  marked,  it  will  be  unwise  of  you  to  conclude 
that  there  is  no  calculus  because  you  do  not  detect  it  in  the  first 
instance.  I  have  known  the  most  practised  surgeons,  with  the 
most  delicate  sense  of  touch  possible,  use  the  sound  several  times, 
where  the  calculus  was  of  a  small  size,  before  they  felt  it  so  dis- 
tinctly as  to  be  satisfied  of  its  existence. 

In  some  cases,  a  calculus  which  has  not  been  discovered  by  means 
of  tlie  sound  is  at  once  detected  by  means  of  the  elastic  gum 
catheter.  This  is  an  observation  made  by  Sir  Everard  Home,  the 
correctness  of  which  I  have  had  frequent  opportunities' of  veri- 
fying. The  gum  catheter  should  be  introduced  without  the  iron 
stilet,  while  the  patient  is  standing,  with  his  bladder  full  of  xurine. 
You  allow  the  mine  to  flow  through  the  catheter ;  and  as  the  last 
portion  of  it  comes  away,  the  calculus  falls  down  on  the  extremity 
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of  the  i n Btr II raent J  in  withdrawing  which  you  feel  it  qtiite  die- 
tinctlj^  Judging  merely  from  the  texture  of  the  gum  catheter,  I 
Mrer  should  have  believed  it  capable  of  affording  such  certain 
evidence  of  a  foreign  body  in  the  bladder  as  I  know  that  it  does 
from  experience. 

In  some  instances  you  may  feel  a  calculus  in  the  bladder  with 
the  finger  introduced  by  the  rectum.  This  method  of  eacamination 
is  often  useful  in  childrens  where  the  stone  is  above  the  middle  size. 
It  seldom  afforda  you  any  assistance  in  the  adult,  except  where  the 
calculus  is  of  extraordinary  dimensions* 

It  is  not  sufficient  that  you  should  ascertain  the  existence  of  a 
calculus ;  it  is  of  importance  also  that  you  should,  if  possiblej  learn 
something  as  to  its  size  and  composition. 

You  cannot^  of  course,  actually  measure  or  determine,  accurately^ 
the  size  of  a  calculus  which  lies  concealed  in  the  bladder;  but, 
nevertheless,  you  may  form  some  notion  on  the  subject  which  will 
not  be  very  far  from  the  truth.  If  the  symptoms  show  that  the 
disease  has  existed  only  a  short  time,  and  the  urine  has  been, 
and  is^  of  an  acid  quality,  you  may  conclude  that  it  is  in  all  prob- 
ability, composed  either  of  llthic  acid  or  of  oxalate  of  lime.  Such 
calculi  are  not  of  rapid  growth  ;  and  under  these  circumstances  it 
is  not  probable  that  it  can  be  of  large  dimensiona.  But  if  the 
urine  has  become  alkaline,  yon  will  know  that  the  last-deposited 
layers  of  the  calculus  are  composed  of  the  phosphates ;  and  cal- 
cidi  of  this  last  description  are  of  more  rapid  growth,  often  attain- 
ing a  considerable  size  in  a  moderate  space  of  time,  \\liatever 
may  be  the  composition  of  the  calculus,  if  it  haa  existed  for  a 
great  number  of  years,  we  must  presume  that  it  will  prove  to  be  a 
large  one.  These  considerations,  however ^  carry  you  only  to  a  cer- 
tain point.  You  may  obtain  a  more  precise  knowledge  in  the  fol- 
lowing manner : — Measure  the  calculus,  by  causing  the  convex  part 
of  the  soimd  to  traverse  its  upper  eur&ce  from  one  side  of  it  to  the 
other.  When  the  bladder  is  full  of  urine,  strike  it  with  the  sound, 
or  with  the  end  of  the  gum  catheter-  Observe  what  quantity  of 
force  is  necessary  to  push  it  out  of  the  situation  in  which  it  lies ; 
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and,  accordingly,  as  it  is  displaced  easily  or  with  difficulty,  so  jot 
may  form  an  estimate  of  its  weight  and  magnitude. 

As  connected  with  the  diagnosis  of  calculi  in  the  bladder  it  u 
right  that  I  should  caution  you  not  to  be  misled  by  impostors,  wbo 
pretend  to  labour  under  this  disease^  although  they  do  not  labour 
under  it  in  reality.  This  is  no  uncommon  species  of  deception. 
Some  practise  it  for  the  purpose  of  exciting  compassion,  and  ob- 
taining money  from  charitable  persons ;  others  with  a  view  to  make 
themselves  objects  of  attention  and  interest  in  their  own  fSEunilies; 
and  in  not  a  few  it  can  be  referred  to  nothing  but  that  perrerted 
state  of  mind,  bordering  on  insanity,  which  so  frequently  accom- 
panies hysterical  affections.  I  saw  some  pieces  of  limestone  which 
were  actually  extracted  by  means  of  the  forceps,  at  various  times, 
from  the  bladder  of  a  female,  who,  having  carved  them  of  a  suit- 
able shape,  had  contrived  to  introduce  them  into  that  organ  through 
the  urethra.  She  was  sufficiently  skilful  to  impose  for  some  time 
on  a  very  well-informed  surgeon,  as  well  as  on  some  good-natured 
and  unsuspicious  ladies,  from  whom  she  levied  in  conse- 
quence considerable  pecuniary  contributions.  In  another  case 
several  ounces  of  small  pebbles  and  pieces  of  brick-bat  were  pro- 
duced by  a  well-educated  and  accomplished  young  lady,  living  in 
ease  and  affluence,  as  having  come  from  her  bladder  while  in  the 
water-closet.  I  am  unwilling  to  multiply  histories  of  this  kind, 
degrading  as  they  are  to  human  nature.  AMiat  I  have  already 
stated  will  answer  the  intended  purpose.  The  mere  appearance 
of  the  pretended  calculi  is  in  general  sufficient  to  unravel  the 
whole  mystery.  You  may  have  recourse  to  chemical  analysis  if 
further  evidence  should  be  required. 

TREATMENT  OF  CALCULI  OF  THE  MALE  BLADDER. 

When  a  calculus  passes  from  the  kidney  into  the  bladder,  the 
diameter  of  which  is  less  than  that  of  the  urethra,  it  is  usually 
conveyed  into  that  canal  by  the  impulse  of  the  stream  of  urine, 
and  thus  the  patient  is  relieved  of  his  disease.  Sometimes,  however, 
even  a  very  small  calculus  is  prevented  escaping  in  this  manner. 
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in  conaequeoce  of  an  eDlargement  of  tbe  prostate  gtand  fonniog  a 
tumour  projecting  into  the  bladder,  and  making  a  kind  of  va]?e 
behind  the  orifice  of  the  urethra.  Many  persons  are  liable  to  the 
descent  of  calculi  from  the  kidney  for  many  years,  which  are  always 
pasaed  with  the  urine,  until  they  become  somewhat  advanced  in 
life.  Then  the  prostate  becomes  enlarged,  and  the  calculi^  which 
descend  afterwards,  are  retained  in  the  bladder. 

Under  th^Be  circumstances,  it  will  be  prudent  for  the  patient  to 
void  his  urine  lying  on  his  face,  or  leaning  very  much  forward,  so 
that  what  we  call  the  anterior  may  become  the  depending  part  of 
the  bladder.  You  will  observe,  that  the  valve  made  by  the  pro- 
jecting  tumour  of  the  prostate  iB  invarialjly  on  the  posterior  part  of 
the  bladder^ — that  is,  towards  the  rectum ;  and  if  the  patient  voids 
liis  urine  in  the  posture  which  I  have  mentioned,  the  calculi  are 
less  likely  to  be  interrupted  by  it  than  if  he  voids  it  in  the  usual 
manner*  This,  at  least,  is  good  in  theory,  and  I  may  say  that  it  is 
good  in  practice  also  ;  for  a  patient  of  mine,  an  elderly  gentleman, 
whom  I  advised  to  do  what  I  have  just  mentioned,  very  soon  be- 
came relieved  of  a  small  stone  which  had  been  for  some  time  in 
the  bladder. 

A  calculus  which  is  of  larger  diameter  than  the  urethxa^  of 
course  cannot  be  voided  by  that  canat  But  you  may  dilate  the 
urethra;  and  by  doing  so  I  have,  in  a  great  many  instances,  enabled 
the  patient  to  void  a  calculus  which  had  been  for  some  weeks,  or 
even  for  some  months,  in  the  bladder,  and  which  he  certainly  could 
not  have  voided  otherwise.  The  case  here  admits  of  little  delay. 
Every  day  adds  to  the  bulk  of  the  calculus,  and  diminishes  the 
chance  of  success.  Introduce  a  bougie,  or  a  metallic  sound,  of  such 
a  size  as  the  urethra  will  admit  without  inflammation  being  in- 
duced. Every  day,  or  every  other  day,  ajccording  to  circumstances, 
introduce  one  a  little  larger ;  and  thus  you  may  dilate  the  urethra 
gradually,  until  it  is  a  good  deal  larger  than  its  natural  size.  The 
degree  of  dilatation  of  which  the  urethra  is  capable  varies  in  dif- 
ferent cases ;  but  it  is  generally  considemble.  li^Tien  this  process 
has  been  carried  as  far  aa  it  can  be,  let  the  patient  drink  plentifully 
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of  diluting  drinks.  It  may  be  worth  while  even  to  give  some  ofl 
the  compound  spirit  of  juniper,  or  other  diuretic,  at  the  same  time.] 
and  the  calcuhis  will  probably,  some  time  or  other,  be  carried,  lif  I 
the  current  of  urine,  into  the  dilated  urethra.  You  may  add  t«  I 
the  chance  of  the  expulsion  of  the  calculus,  by  adopting  the  fol- 
lowing method : — Once  daily  introduce  a  large  bougie  into  the 
uretlira  and  bladder,  and  there  let  it  remain.  Then  let  the 
patient  drink  plentifully  of  barley-water,  or  toast  and  water, 
or  weak  tea,  so  that  the  bladder  may  be  fully  distended 
with  urine.  WTien  the  patient  can  bear  the  distension  of  it 
no  longer,  let  him  place  a  vessel  on  a  chair,  standing  and  leaning 
forward  over  it.  On  the  bougie  being  withdrawn,  the  urine  will 
follow  it  in  a  full  stream,  and  the  calculus  may  probably  accom- 
pany it^  I  learned  this  mode  of  treatment  from  a  patient  who 
contrived  it  for  himself,  and  who  in  this  manner  became  relieved 
of  three  considerable  calculi,  for  which  an  intelligent  and  expe- 
rienced surgeon,  in  a  provincial  town,  had  recommended  him  to 
imdergo  the  operation  of  lithotomy. 

If  a  small  calculus  cannot  be  made  to  pass  in  the  way  that  I 
have  mentioned,  you  may  extract  it  from  the  bladder  by  means  of 
the  urethra  forceps. 

The  invention  of  this  method  of  extracting  small  vesical  calculi 
witlunit  the  aid  of  cutting  instruments  deserved  to  be  regarded  at 
tlie  time  as  one  of  the  greatest  achievements  of  modern  surgery. 
Tho  credit  of  it  belongs  to  an  individual  who  contributed  in  a  great 
variety  of  ways  to  the  improvement  of  our  art.  I  scarcely  need  tell 
you  that  I  moixn  8ir  Astley  Cooper.  But  even  he  would  not  have 
sucooeded  in  attaining  the  object  which  he  had  in  view,  if  he  had 
not  been  aided  by  the  mechanical  talents  of  Mr.  Weiss ;  who,  when 
the  matter  was  explained  to  him,  contrived  the  forceps  which  I 
now  show  you.  ISir  Astley  Cooper  has  recorded  his  experience  on 
the  subject,  in  two  papers  published  in  the  eleventh  and  twelfth 
vohunos  of  tho  '  Meiiico-Chirurgical  Transactions;'  and  to  these  I 
may  refer  you,  if  you  wish  to  become  acquainted  with  the  history 
of  this  invention,  and  of  the  cases  to  which  it  was  first  applied. 
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But  it  was  not  to  be  supposed  that  such  a  novel  operation  could 
be  brought  at  once  to  a  state  of  perfection.  The  forceps  which 
Mr-  Weiss  originally  constructed  is  liable  to  these  olijections.  It 
is  difficult  to  explore  with  it  every  part  of  the  bladder ;  and  in 
opening  the  blades,  the  neck  of  the  bladder  is  always  painfully  di- 
lated. The  same  thing  may  be  observed  respecting  another  for- 
ceps made  on  my  suggestion  afterwards,  Mr,  Weiss  has  since 
contrived  a  kind  of  forceps  on  another  principle,  and  which  is 
much  better  adapted  for  the  intended  purpose.  A  single  inspection 
of  it  will  make  you  better  acquainted  with  its  construction  than  the 
most  laboured  desedptioD.  You  will  observe  that  it  is  composed 
of  two  pieces  of  steel,  one  eliding  longitudinally  in  a  groove  of  the 
otheiv  The  extremity  which  enters  the  bladder  is  curved,  but  not 
in  the  manner  of  a  common  catheter ;  the  curve  being  more  abrupt, 
and  the  curved  part  considerably  shorter.  When  the  forceps  is 
to  be  opened,  the  sliding  piece  is  drawn  towards  the  handle  of  the 
instmraent ;  and  thus  the  blades,  in  being  separated,  are  still  kept 
parallel  to  each  other.    They  are  closed  by  an  opposite  movement- 

As  to  the  mode  of  seizing  a  stone  and  extracting  it  by  means  of 
this  forceps  I  say  nothing  at  present^  as  the  subject  will  be  fiilly 
discussed  in  the  lecture  on  lithotomy.  lodeed  I  would  not  advise 
you  to  have  recourse  to  this  method  of  treatment  without  being 
prepared  for  the  other :  that  is,  the  forceps  should  be  strong 
enough  to  crush  a  atone  which  is  too  large  to  be  extracted 
entire,  and  it  should  he  provided  with  a  screw  to  be  used^  if  re- 
quired, for  that  purpose.  There  is  only  one  exception  to  this  rule, 
and  that  ia  where,  in  consequence  of  chronic  inflammation  of  the 
mucous  membrane^  a  number  of  aniall  masses  of  phoephate  of  lime 
(the  product  of  the  adhesive  mucus)  have  been  deposited  in  the 
bladder.  These  are  of  so  soft  a  consistence  that  they  may  be 
crushed  by  the  mere  pressure  of  the  thumb  3  and  if  the  fixed  blade 
of  the  forceps  be  made  concave  to  answer  the  purpose  of  a  scoop, 
they  may  be  removed  with  great  facility.  In  the  summer  of  1833, 
an  elderly  gentleman,  labouring  under  the  complication  of  dieease 
which  I  have  just  mentioned,  with  the  addition  of  an  enlargement 
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of  the  prostate  gland,  placed  himself  under  my  care.  The  uriK 
was  ammoniacal,  filling  the  chamber  with  an  6firensiye  odour,  and 
depositing  a  large  quantity  of  adhesive  mucus.  The  desire  to  mab 
water  was  incessant,  and  the  act  of  making  it  was  attended  witii 
the  greatest  suffering.  On  the  introduction  of  a  sound,  a  large 
quantity  of  calculous  matter  was  detected  in  the  bladder.  The 
patient  was  unable  to  empty  the  bladder  by  his  own  efforts ;  there 
being  always  a  residuum  of  two  or  three  ounces  of  urine  left  in  it 
In  the  treatment  of  the  case,  I  began  with  drawing  off  the  urine 
once  daily,  by  means  of  an  elastic  gum  catheter,  washing  out  the 
bladder  by  an  injection  of  tepid  water  afterwards.  I  then  added  i 
single  minim  of  the  concentrated  nitric  acid  to  each  ounce  of  the 
water  used  for  the  injection.  This  local  application  was  attended 
with  excellent  results.  The  mucous  secretion  became  very  much 
diminished  in  quantity;  and  the  bladder  at  the  same  time  so  much 
less  irritable,  that  four  or  five  oimces,  either  of  urine  or  warm 
water,  could  be  retained  in  it  without  much  inconvenience.  I  now 
proceeded  to  extract  the  calculi  which  it  contained,  by  means  of 
the  urethra  forceps.  None  of  these  were  of  a  large  size,  but  they 
were  very  numerous,  so  that  several  operations  were  required, 
occupying,  with  the  necessary  intervals,  not  less  than  four  or  five 
weeks.  At  last  the  whole  of  them  were  extracted.  The  chronic 
inflammation  of  the  mucous  membrane  now  completely  subsided; 
but  as  the  patient  still  was  unable  to  empty  his  bladder,  I  recom- 
mended that  he  should  use  the  catheter  at  regular  intervals,  always 
injecting  some  tepid  water  after  he  had  drawn  off  his  urine.  The 
patient  lived  in  a  state  of  comfort  for  nearly  a  year,  when,  being, 
as  I  have  already  stated,  an  old  man,  he  died  of  another  com- 
plaint. 


WTien  I  first  used  the  urethra-forceps,  and  before  I  was  accus- 
tomed to  the  operation  of  lithotrity,  it  happened  to  me  several 
times  to  draw  a  calculus  through  the  yielding  neck  of  the  bladder, 
which  was  too   large  to  be  extracted  by  the  urethra  afterwards. 
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Under  these  circumstances  I  made  an  incision  on  it,  in  the  peri- 
neum, or  elsewhere,  and  thus  removed  it.  This  is  a  very  simple 
and  safe  method  of  lithotomy,  and  applicable  to  a  considerable 
number  of  cases.  I  have  only  one  caution  to  give  you  respecting  it, 
namely,  that  you  should  never  incise  the  urethra  where  it  is  en- 
closed by  the  scrotum,  or  immediately  in  front  of  it,  as  the  infiltra- 
tion of  even  a  single  drop  of  urine,  which  may  take  place  notwith- 
standing the  retention  of  the  gum  catheter  in  the  bladder,  will 
probably  cause  considerable  inflammation  of  the  scrotum,  and  a 
succession  of  troublesome  abscesses. 

Whatever  may  be  the  advantage  of  this  method  of  operating 
where  the  calculus  is  of  small  dimensions,  it  is  evident  that  it  can 
be  of  no  avail  in  other  cases.  We  must  resort  to  other  expedients, 
whenever  the  calculus  is  of  too  large  a  size  to  be  drawn  easily 
through  the  neck  of  the  bladder. 

It  has  been  observed  by  chemists,  that  lithic  acid  admits  of  being 
dissolved  by  a  strong  solution  of  pure  or  caustic  alkali*  It  has 
been  also  observed  that  calculi  composed  of  the  phosphates  are 
acted  on  by  the  mineral  acids ;  and  it  may  not  unreasonably  be 
entertained  as  a  question,  how  far  those  changes,  which  take  place 
out  of  the  body,  may  be  produced  while  the  calculus  is  still  in  the 
bladder  of  a  living  person. 

This  problem,  of  the  solution  of  calculi  by  chemical  agents,  has 
occupied  the  minds  of  many  individuals  both  in  past  and  present 
times.  It  has  been  proposed  by  some  to  administer  the  menstruum 
by  the  mouth,  so  that  it  might  be  conveyed  into  the  urine  by  the 
usual  channels ;  and  by  others  to  inject  it  into  the  bladder,  by 
means  of  a  catheter.  This  subject  is  one  of  great  interest,  and 
well  deserves  our  serious  and  unprejudiced  consideration. 

I  fear  that  those  who  have  expected  by  these  methods  to  relieve 
patients  of  lithic-acid  calculi,  have  much  over-rated  the  effects  of 
alkaline  lixivia  on  them.  The  fiact  is,  that  although  alkalies  cer- 
tainly are  capable  of  acting  on  this  kind  of  calculus,  their  action, 
except  when  employed  in  a  very  concentrated  form,  is  so  inconsider- 
able, as  to  amount  to  almost  nothing.  Neither  the  stomach  nor  the 
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bladder  i8  capable  of  bearing  the  quantity  of  alkali  which  is  i 
sary  to  the  production  of  the  desired  effect ;  and  even  if  they  wat 
it  would  be  impossible  to  maintain  so  constant  a  supply  of  tk 
alkali  as  would  be  necessary  to  the  destruction  of  a  calculus  of  era 
moderate  dimensions.  Mr.  Brande,  moreover,  has  observed  \k 
the  carbonates  of  potass  and  soda  have  no  action  on  lithic  utd. 
that  they  are  incapable  of  dissolving  it ;  and  that,  if  the  poR 
alkali  be  taken  by  the  mouth,  it  never  reaches  the  bladder  in  thb 
state,  but  only  in  that  of  a  carbonate  :  and  here  then  is  an  idsq- 
jH»rable  objection  to  all  attempts  to  dissolve  llthic-acid  calculi  by 
meaus  of  alkalies  taken  into  the  stomach.  When  there  is  a  lithk 
acid  calculus  in  the  bladder,  and  the  lithic-acid  diathesis  preraiia 
in  the  system,  the  first  effect  of  alkalies  taken  into  the  stomadii: 
to  render  the  urine  neutral ;  thus  preventing  the  further  increa» 
of  the  calculus.  So  far,  then,  alkalies  are  useful.  But  if  they  b 
administered  in  still  larger  quantity,  so  as  to  render  the  urine  al 
kahne,  the  phosphates  begin  to  be  deposited.  The  calculus  the 
continues  to  grow  even  more  rapidly  than  before ;  but  its  com 
position  is  altered,  and  layers  of  the  triple  phosphate  are  deposite 
on  the  lithic-acid  nucleus.  Such  is  the  view  of  the  subject  take 
by  Mr.  Brande ;  and  if  you  read  what  he  has  said  on  the  8ubje< 
in  his  papers  on  calculi,  you  will,  if  I  am  not  much  mistaken,  I 
satisfied  that  it  is  well  foimded. 

But  you  will,  not  improbably,  hear  of  cases  in  which  it  has  bee 
supposed  that,  under  the  use  of  alkaline  medicines,  calculi  ha^ 
come  away  by  the  urethra,  broken  down  into  fragments ;  and  yo 
will  hear  of  others  in  which,  under  the  same  mode  of  treatmeni 
the  symptoms  dependent  on  the  calculus  have  vanished  ;  and  thi 
last-mentioned  circumstance  has  in  itself  been  regarded  as  a  sui 
ficient  proof  of  the  calculus  having  been  dissolved,  although  n 
calculous  matter  had  ever  been  discovered  in  the  urine.  But  non 
of  these  cases  will  stand  the  test  of  critical  inquiry.  I  have  in 
former  lecture  referred  to  some  remarkable  cases,  in  which  calcul 
seemed  to  have  been  actually  broken  into  pieces  in  the  bladdei 
But  however  it  was  that  this  happened,  it  is  evident  that  it  wa 
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to  be  attributed  to  the  operation  of  mechanical  causes,  and  not  of 
chemical  solution.  In  other  cases  the  supposed  fragments,  instead 
of  being  parts  of  an  old  stone  dissolved,  have  been  actually  a  new 
formation — the  mischievous  result  of  the  indiscreet  and  unscien- 
tific exhibition  of  alkaline  medicines.  Such  cases,  instead  of 
adding  to  the  laurels  of  surgery,  only  show  how  this  important  and 
useful  art  may  become  a  source  of  evil  instead  of  good,  when  it 
falls  into  the  hands  of  the  inconsiderate  or  ignorant.  With  respect 
to  the  cases  of  the  second  order,  you  will  observe,  that,  when  you 
come  to  investigate  them,  you  never  find  that  the  symptoms  have 
altogether  and  completely  subsided.  There  has  been  some  dimi- 
nution of  them,  but  that  is  all ;  and  various  circumstances  will 
explain  whatever  amendment  has  taken  place.  Thus  a  stone  may 
become  encysted,  which  was  not  so  originally.  So  it  was,  prob- 
ably, in  a  case,  the  history  of  which  I  related  in  a  former  lecture. 
Another  remarkable  example  of  this  occurrence  presented  itself  to 
Sir  Astley  Cooper  and  myself.  A  gentleman,  about  sixty-six  years 
of  years,  consulted  us  concerning  a  frequent  desire  to  make  water, 
attended  with  pain  and  some  other  symptoms,  which  a  calculus  in 
the  bladder  might  occasion.  We  had  a  suspicion  that  such  was 
his  complaint,  and  had  purposed  to  examine  the  bladder  with  a 
sound.  Previously  to  this  being  done,  however,  the  symptoms 
began  to  subside,  so  that  the  patient  sufiered  comparatively  little 
inconvenience  from  them.  About  a  year  and  a  half  afterwards  he 
died  of  another,  and  wholly  different  disease.  On  examining  the 
body  after  death,  we  found  at  the  fundus  of  the  bladder,  a  cyst 
formed  by  the  protrusion  of  the  mucous  membrane  between  the 
muscular  fibres ;  and  in  this  cyst  was  lodged  a  calculus  of  the  size 
of  a  hazel-nut,  of  which  it  seemed  impossible  to  doubt  that  it  had 
been  the  cause  of  all  the  distress  which  the  patient  had  suffered 
formerly.  Now  let  us  suppose  that,  in  such  a  case  as  this,  the  ex- 
istence of  the  calculus  having  been  ascertained,  the  patient  had 
gone  through  a  course  of  alkaline  medicines ;  would  it  not  have  been 
supposed  by  himself  and  his  friends  that  the  alkalies  had  produced 
a  cure  ? — and  if  the  real  circumstances  had  not  been  disclosed  by 
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a  portt-mortem  examination,  would  not  the  case  have  been  b 
down,  as  affording  an  example  of  the  great  influence  of  ali 
over  calculous  disorders  ? 

Another  circumstance  may  occasion  a  considerable  abateme 
the  symptoms  of  calculus  in  the  bladder ;  namely,  an  eulargei 
of  the  prostate  gland.  Tlie  more  urgent  symptoms  produojd 
calculus  arise  from  its  coming  in  contact  with  the  internal  oi 
of  the  urethra.  But  where  the  prostate  is  enlarged,  so  as  to  i 
a  tumour  projecting  into  the  bladder,  this  is  in  great  measure 
vented.  The  calculus  becomes  lodged,  as  it  were,  in  the  h 
behind  the  tumour,  and  is  thus  prevented  falling  down  on  tbei 
of  the  bladder ;  and  hence  it  is,  if  the  enlargement  of  the  pri 
supervenes  on  a  calculus  in  the  bladder,  that  the  symptoms  o: 
latter  disease  are  often,  in  no  inconsiderable  degree,  relieved. 
Everard  Home  has  published  an  account  of  two  cases,  the 
cumstances  of  which  are,  as  it  would  seem,  to  be  explained  Id 
manner.  These  cases  are  especially  interesting  on  this  accoiu 
that  both  of  them  had  been  published  while  the  patients  wer 
alive,  in  proof  of  the  efficacy  of  solvents.  In  each  of  them 
calculi,  which  were  supposed  to  have  been  dissolved,  were  fou 
the  bladder,  after  death,  apparently  unaltered.  I  may  mentii 
a  matter  of  curiosity,  that  one  of  these  patients  was  Sir  Evei 
own  father. 

The  mineral  acids  undoubtedly  exercise  a  much  greater  cbe 
action  on  calculi  composed  of  the  phosphates,  than  alkalies  c 
those  which  are  composed  of  lithic  acid.  It  is  not,  indeed,  ] 
ble  to  exhibit  them  by  the  mouth  in  such  quantity  as  to  r 
the  urine  sufficiently  acid  for  the  purposes  of  a  solvent ;  b 
have  no  riglit  to  coucliuie  from  thence  that  they  may  not  pr 
this  effect  if  injected  into  the  bladder  by  the  urethra. 

I  have  already  explained  the  use  of  injections  of  a  weak 
tion  of  nitric  acid,  in  relieving  chronic  inflammation  of  them 
nieiiibrano  of  the  bladder.  In  making  further  experiments  c 
subject,  I  found  that  where  the  mucous  membrane  was  notinfl 
at  all,  or  inflamed  only  in  a  slight  degree,   the   proportion  o 
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itric  acid  might  be  increased  t-o  two  niinimg  or  two  miniras  and  a 
If  of  the  concentrated  acid  to  an  ounce  of  distilled  water,  with- 
ut  any  ill  consequences,  or  even  inconvenience,  arising  from  it    I 
ext  endeavoured  to  ascerti^n  to  what  extent  a  solution  of  this 
^Irtrength  was  capable  of  acting  on  a  calculus  of  the  mixed  pbos- 
IjpLates.     The  change  produced  was  sufficiently  obviouB,  especially 
"when  the  solution  was  made  to  pass  over  the  calculus  in  a  stream 
for  a  considerable  time-     It  gradually  diminished  in  size,  and  at 
last  began  to  be  broken  down  into  minute  fragments.     About  this 
e,  an  elderly  gentleman    consulted   me  under   the   following 
lumstances : — He  had  laboured  under  stricture  of  the  urethra 
for  a  great  number  of  years.     The  stricture  had  been  much  ne- 
ed;    and,  at  last,  had  produced  the  usual  consequnncea  — 
disease  of  the  bladder^that  h,  chronic  inflammation  of  its  mucous 
membrane,  and,  probably,  disease  of  the  kidney  also.     The  pa- 
I  tient  had  an  almost   incessant  desire  to  void  bia   urine;    every 
attempt  to  do  so  was  attended  with  the  most  excruciating  pain ; 
the  urine,  at  the  same  time,  being  highly  alkaline,  offensive  to  the 
smell,  depositing  a  large  quantity  of  viscid  mucus,  with  which 
were  blended  small  particles  of  phosphate  of  lime,  resembling 
mortar.    He  was  drinking  lime-water,  which  some  one  had  advised 
him  to  take,  with  great  perseverance,  and,  the  more  he  drank,  the 
more   he  suffered,  and  the  more  mortar  came  away*     This,  he 
thought^  was  all  an  it  ought  to  be  ;  and  he  expressed  himself  as 
patients  often  do  under  the  same  circumstances,  saying  that,  no 
doubt,  it  was  better  that  he  should  get  rid  of  the  gravel,  and  that 
the  lime-water  must  be  doing  him  good     However,  not  being  so 
well  satisfied  on  this  point  as  my  patient  seemed  to  be,  I  advised 
him  to  leave  off  the  lime-water.    The  sjmptoms  were  immediately 
altered  for  the  better;  but  still  they  were  bad  enough.     The  next 
step  was  to  introduce  a  catheter,  and  afterwards  a  sound,  into  the 
bladder,     When  this  was  accomplished,  which,  on  account  of  the 
contracted  state  of  the   urethra,  was  at  first  not  without  some 
difficulty,  I  at  once  detected  a  calculus*     Here,  then,  was  a  case  of 
calcidua  manifestly  composed  of  the  phosphates,  arising  out  of  a 
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diseased  et^te  of  the  blailder,  and  a  ease  in  whleb  Uii 
any  kind  of  operation  wotild  hnre  been  so  great,  tbat 
iurgeon  would  tliink  himself  justified  ia  reeomniendjl 
patient.     Dr,  Pmut  wiis  consulted  at  mj  requeat,  aij< 
with  me  iB  thinking,  that,  under  the  peculiar  circnmst 
case,  it  waa  one  well  fitted  for  the  ezpermient  whicli  I  fa 
with  the  nitric-acid  injection. 

For  this  purpose  I  procured  the  (^theter  which  I  ntm 
It  is  made  of  the  purest  gold  which  can  be  worked, 
channels,  which  are  separated  from  each   other  bv  a  k 
septum  running  the  whole  length  of  the  instrtiment.    El 
terminates  hj  a  distinct  tube  at  the  baodle,  and  has 
opening  at  the  other  end  of  the  catheter.      By  means 
fitruraent,  jou  will  observe  that  a  liquid  may  he   iDJeet* 
bladder,  entering  it  by  one  passage,  and  flowing  out  of 
other  J  so  that  there  may  be  a  cnirrent  through  the  biadd( 
that  organ  being  inconveniently  distended-       I    had 
coraplici'itcd  apparatus  for  the  purpose  of  making  the 
but  I  was  afterwards  led   to  prefer  the  simpler  eon trivi 
elastic  gum  bottle,  having  a  stop-oock,  and  an  elastic 
attached  to  it.     At  first  I  washed  otit  the  bladder  with 
tilled  water,  to  get  rid  of  the  mucus  which  was  lodged 
I  injected  the  solution  of  nitric  acid  very  slowly    ysiail 
Liquid  over  and  over  again  several  times.     After  th< 
was  performed^  the  liquid  which  had  been  emploved  as ; 
was  tested  by  the  addition  of  a  highly  concenfruted 
pure  ammonia ;  and  it  was  always  found,  that,  if  the  ai 
added  in  a  sufBcient^  but  not  too  large  a  quantity   the 
were  precipitated  in  abundance.     The  patient  anffered 
inconvenience  from  this  operation*      It  was  continued 
for  fifteen  minutes,  sometimes  for  half  an   hour    ancH 
according  to  circumstances,  once  in  two,  three,  or  four 
laat,  in  making  water,  the  patient  voided  these  two 
composed  of  the  phoRphate  of  lime,  with  a  small  nrnpor 
triple  phosphate.     It  was  impossible  to  doubt  that  the* 
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had,  at  last,  come  away  by  the  urethra,  in  consequence  of  their 
having  been  thus  reduced  in  size.  For  some  time  after  this 
occurred,  the  patient  was  in  a  state  of  compai-ative  ease.  He  had 
still  symptoms  of  stricture  of  the  lurethra  and  diseased  bladder, 
but  he  was  free  from  the  more  urgent  sjrmptoms  under  which  he 
had  laboured  formerly.  By  degrees,  however,  these  symptoms 
began  to  recur ;  and  I  have  no  doubt  that  there  was  a  fresh  for- 
mation of  calculi,  produced  chiefly,  as  was  the  case  with  the  former 
ones,  by  the  diseased  state  of  the  bladder.  If  he  had  remained  in 
London,  I  should  probably  have  been  able  to  have  given  him  some 
further  relief,  by  repeating  and  continuing  the  use  of  the  injection. 
But  he  went  into  the  country,  where,  having  been  for  a  long  time 
in  a  very  bad  state  of  general  health,  he  at  last  died,  as  I  was 
informed,  of  some  disease  not  immediately  connected  with  that  on 
account  of  which  I  had  been  consulted. 

After  the  occurrence  of  this  case,  I  contrived  a  more  complete 
apparatus  for  the  purpose  of  making  the  injection,  and  endeavoured 
from  time  to  time,  as  opportunities  occurred,  to  follow  up  the 
investigation.  From  the  experiments  which  I  then  made,  I  felt 
justified  in  drawing  the  following  conclusions : — 

1.  That  a  calculus,  composed  externally  of  the  phosphates,  may 
be  acted  on  by  this  injection  so  as  to  become  gradually  reduced  in 
size,  while  it  is  still  in  the  bladder  of  a  living  person. 

2.  That  there  is  reason  to  believe  that  small  calculi,  composed 

throughout  of  the  mixed  phosphates,  such  as  are  met  with  in  some 

coses  of  diseased  prostate  gland  and  bladder,  are  capable  of  being 

entirely  dissolved  under  this  mode  of  treatment,  and  that  it  is 

probable  that  it  may  therefore  be  applied  with  advantage  to  some 

of  these  cases,  in  which,  from  the  contracted  state  of  the  bladder, 

or  from  other  circumstances,  the  extraction  of  such  calculi  by 

means  of  the  urethra-forceps  cannot  be  accomplished.* 

•  Since  these  observations  were  made^  Dr.  Iloslrins  of  Guernsey  has  proposed 
a  solution  of  the  nitro-saccharate  of  lead  to  be  injected  into  the  bladder  as  a 
solvent  for  the  earthy  phosphates.  Being  little  or  not  at  all  stimulating  to  the 
mucous  membrane,  it  seems  to  possess  great  advantages  over  the  solution  of 
nitric  acid,  but  I  have  not  yet  had  occasion  to  make  a  trial  of  it 
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LECTURE  XIII. 

OPERATION   OF   LITHOTOMY. 

I  PROCEED  to  describe  the  method  of  extracting   a   calculus 
means  of  an  incLsion  of  the  bladder.     This  is   what  is  comm<» 
called  the  operation  of  lithotomy.     I  shall  draw  your  attention 
the  operation  in  the  male  sex  first,  and  afterwards  to  that  in 
female. 

You  may  make  an  opening  into  the  bladder  at  its  fundus;  i 
this  is  what  is  meant  when  we  speak  of  the  high  operation.  1 
may  also  make  the  opening  at  the  neck  of  the  bladder.  The 
perience  of  the  great  majority  of  surgeons,  from  the  time 
lithotomy  having  been  first  practised  to  the  present  day,  h 
favour  of  the  latter  method  of  operating;  but  as  to  the  es 
mode  of  making  the  incision  at  the  neck  of  the  bladder,  there 
been,  and  still  is,  a  considerable  variety  of  opinion.  I  shall 
plain  to  you  what  I  am  led  to  believe  to  be  the  most  eligi 
method  of  performing  the  operation ;  endeavouring  to  establi 
at  the  same  time,  the  principles  on  which  it  is  to  be  conducts 
the  observance  of  which  will  enable  you  to  do  all  that  hun 
means  can  do  towards  the  safety  of  your  patient. 

In  order  that  the  object  of  the  operation  may  be  clearly  und 
stood  by  those  who  have  not  yet  studied  the  subject,  I  am  ace 
tomed  to  explain  it  in  the  following  manner : — 

A  small  calculus  may  be  voided  by  the  urethra,  without 
operation  of  any  kind.     A  larger  calculus  is  prevented  comi 
away,  because  the  urethra  is  too  small  to  receive  it.     The  obvic 
remedy  for  this  is  to  dilate  the  urethra,  to  make  it  wider ;  and 
it  caimot  be  sufficiently  dilated  by  the  bougie,  it  must  be  dilat 
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be  knife.  But  it  is  unnecessary  to  divide  the  urethra  for  this 
purpose  through  it«  whole  extent*  It  is  much  easier  ta  cut  down 
on  the  urethra  where  it  lies  in  the  perineum,  and  dilate  the  pos- 
tenor  portion  of  it  (which  includes  what  is  called  the  memhranous 
part,  and  also  that  which  lies  imbedded  in  the  prostate  gland), 
The  stone  may  then  be  extracted  through  the  wound  in  the 
perineum,  the  greater  part  of  the  urethra  remaining  untouched 
and  unhurt. 

In  performing  this  operation  there  are  &ome  things  to  be  espe 
eially  kept  in  view, 

1st,  The  external  incisions  are  to  be  made  in  such  a  manner  m 
that  there  may  be  a  eidHcient  space  for  the  easy  extraction  of  the 
calcidus.  Such  a  space  does  not  exist  between  the  two  rami  of  the 
pubes,  in  the  upper  part  of  the  perineum.  Neither  will  it  be 
obtained  by  an  incision  made  in  a  vertical  direction^  in  the  line  of 
the  raphe  of  the  perineum,  unless^  indeed,  it  be  carriM  so  low 
down  as  to  divide  the  anus  and  a  portion  of  the  rectum.  But  if 
the  incision  be  made  obliquely,  begiunmg  at  the  raphe  of  the 
perineum,  and  extending  laterally  between  the  anus  and  the 
tuberosity  of  the  ifichium,  there  will  be  room,  as  far  as  the  ex- 
ternal parts  are  concerned,  for  the  extraction  of  a  very  large  cal- 
culus. Such  an  incision  will  mauifestly  answer  the  intended 
purpose,  at  the  same  time  that  it  is  not  liable  to  the  objectlous 
which  may  be  lu^gcd  against  the  incision  made  in  the  course  of  the 
raphe^  and  extending  into  the  rectum. 

2ndly,  The  incisions  are  to  be  made  so  a^  to  aroid  any  consid- 
erable and  dangerous  hasmorrhage.  It  is  idle  to  say  that  the 
occurrence  of  such  a  hemorrhage  is  a  hypothetical  evil.  Even  in 
a  young  person,  with  a  small  mass  of  substance  in  the  perineum* 
there  are  vessels  which  may  bleed  much  if  divided.  But  the 
operation  is  frequently  performed  on  persons  advanced  in  life,  who 
have  a  deep  perineum,  that  is,  in  whom  a  large  mass  of  soft  parts 
must  be  divided  before  the  knife  can  reach  the  bladder.  The 
vessels  of  the  perineum  are  in  them  large  in  propoi-tion  ;  and  an 
incision  made  with  the  utmost  care  will  sometimes  divide  vessels 
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which  will  bleed  profusely.  On  this  account^  the  incisions  she 
not  be  more  extensive  than  is  really  necessary ;  especially  in 
deep  parts  of  the  perineum,  where  the  bleeding  vessels  are  nol 
readily  to  be  discovered,  nor  so  easily  commanded^  as  they 
near  the  surface.  With  the  same  view  the  incisions  should  be 
down  in  the  perineum,  so  that  there  may  be  as  little  risk  as  ] 
sible  of  wounding  the  artery  of  the  bulb  of  the  urethra;  at 
same  time  that  care  is  taken  not  to  carry  them  close  to  the  isdiii 
where  the  trunk  of  the  internal  pudic  artery  is  situated,  and  wii 
its  branches  are,  of  course,  of  a  larger  size  than  at  a  grei 
f  1  distance  from  their  origin. 

\  3rdly,  It  is,  on  other  accounts,  of  great  consequence  that  tb 

I  should  be  no  large  incision  of  the  neck  of  the  bladder.     The  pi 

1  tate  gland  is  of  a  firm,  dense  structure ;   and  when  it  is  divid 

the  urine  passes  over  the  cut  surface,  without  there  being  i 
danger  of  it  penetrating  into  its  substance,  or  into  the  neigfabo 
ing  textures.  But  on  the  outside  of  the  prostate^  and  neck  of 
bladder,  is  a  loose  cellular  membrane,  which,  if  the  urine  has  ao 
to  it,  may  become  infiltrated  with  it  to  a  very  g^eat  extent;  ; 
which,  thus  infiltrated,  will  certainly  be  rendered  the  seat  of 
tensive  inflammation,  sloughing,  and  abscesses.  It  is  import 
therefore,  that  we  should  avoid  carrying  the  incision  beyond 
boundaries  of  the  prostate,  into  this  loose  ceUular  membrane. 
is  true,  that,  if  the  calculus  which  is  to  be  extracted  be  beyoi 
certain  magnitude,  this  cannot  be  avoided ;  but  it  may  be  avoi 
otherwise.  Not  only  a  small  calculus,  but  one  considerably  ab 
the  average  size,  may  be  taken  out  of  the  bladder^  throng 
wound  which  does  not  extend  beyond  the  limits  which  I  h 
mentioned;  and  in  many  instances  where,  from  the  size  of 
stone,  this  cannot  be  accomplished  by  means  of  an  incision  confii 
to  one  side  of  the  prostate,  the  object  may  be  attained  by  mak 
a  double  section,  and  dividing  the  prostate  on  both  sides. 

The  dangers  attendant  on  an  extensive  wound  of  the  neck  of 
bladder,  penetrating  beyond  the  margin  of  the  prostate,  are 
merely  theoretical.     As  long  ago  as  the  year  1810,  the  case  wh 
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I  am  about  to  mention  first  opened  my  eyes  to  the  ill  consequences 
arising  from  a  communication  being  made  between  the  cavity  of 
the  bladder  and  the  loose  cellular  membrane  in  which  it  is  en- 
veloped. I  was  present  at  an  operation  of  lithotomy,  performed 
by  a  very  experienced  and  skilful  surgeon. .  There  seemed  to  be 
no  difl&culty  in  its  performance,  and  the  forceps  was  introduced 
only  once  into  the  bladder.  But  the  bladder  (as  I  suppose)  was 
in  a  contracted  state,  and  the  surgeon,  in  opening  the  forceps, 
observed  a  resistance,  which  suddenly  gave  way,  as  if  a  ligature 
had  been  broken.  In  the  evening  the  patient  was  apparently  well; 
but  during  the  night  he  had  no  sleep,  and  he  complained  exceed- 
ingly of  hunger.  On  the  following  day,  towards  the  afternoon,  his 
abdomen  became  a  good  deal  distended,  and  the  pulse  rose  to  150 
in  a  minute.  He  was  low  and  desponding ;  his  hands  were  cold, 
and  his  respiration  frequent.  During  the  following  night  (the 
second  from  the  operation)  these  symptoms  became  aggravated. 
He  had  still  no  sleep ;  the  pulse  was  more  rapid  and  feeble ;  and 
on  the  following  morning  he  died. 

It  fell  to  my  lot  to  examine  the  body  after  deaths  In  doing  so, 
I  found  that  the  mucous  membrane  and  nluscular  tunic  of  the 
bladder  had  been  ruptured  for  about  the  extent  of  three  quarters 
of  an  inch.  The  rupture  was  situated  on  the  left  side,  just 
anteriorly  to  the  rectum,  and  it,  of  course,  extended  into  the  cellu- 
lar membrane  on  the  outside  of  the  bladder.  The  cellular  mem- 
brane in  the  neighbourhood  of  the  rupture,  aud  for  some  distance 
upwards  in  the  course  of  the  ureter,  had  the  appearance  of  being 
infiltrated  with  urine ;  it  was  inflamed  and  sloughy ;  and  at  the 
lower  part,  close  to  the  bladder,  its  cells  were  occupied  by  a  small 
quantity  of  pus. 

In  the  year  1816  1  met  with  the  following  case,  which  confirmed 
the  suspicions  which  the  preceding  case  had  excited  in  my  mind : — 
A  little  boy,  about  a  year  old,  was  admitted  into  the  hospital, 
labouring  under  calculus  in  the  bladder.  I  performed  the  opera- 
tion for  its  extraction,  making  the  incision  of  the  prostate  with  a 
common  scalpel.     Having  introduced  my  finger  into  the  bladder. 
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I  felt  a  very  large  calculus,  and  at  the  same  time  found  that  I  be 
inade  a  very  small  incision.  On  this  I  introduced  a  probe-pointec 
bistoury,  and  dilated  the  wound,  as  I  thought,  sufficiently  for 
the  easy  extraction  of  the  calculus.  On  the  following  day  ^ 
pulse  was  rapid ;  the  patient  was  low  and  depressed ;  and  from  tbs 
time  he  continued  to  sink,  until  he  died  on  the  third  day  after  dte 
operation.  On  dissection,  I  found  that  the  wound  at  the  nedof 
the  bladder  had  extended  beyond  the  boundaries  of  the  prostate 
gland.  The  cellular  membrane  in  the  neighbourhood  had  all  tbr 
appearance  of  having  been  infiltrated  with  urine.  It  was  in  ptft 
inflamed,  and  in  part  in  a  state  of  slough,  being  converted  intoi 
substance  resembling  wet  tow.  There  was  nothing  else  to  aoooos 
for  the  patient's  death. 

Some  time  afler  the  occurrence  of  this  last  case,  I  had  the  op- 
portunity of  perusing  Scarpa's  Memoir  on  the  Cutting  Gorget,  ui 
was  gratified  to  find  that  the  views  which  I  had  been  led  to  form 
corresponded  to  those  of  this  distinguished  surgeon.  That  ttee 
views  are  correct,  I  cannot  at  this  moment  entertain  the  smallest 
doubt.  They  are  supported  by  other  cases  which  have  fallen  unda 
my  observation,  in  which  the  patient  manifestly  died  from  iofluQ- 
mation  and  sloughing  of  the  loose  cellular  membrane  surrounding 
the  prostate  and  neck  of  the  bladder.  If  anyone  who  has  had  mud 
experience  in  lithotomy,  will  look  back  at  the  cases  which  he  ha 
met  with,  in  which  patients  have  died  after  the  operation,  he  will 
if  I  am  not  much  mistaken,  find  that  what  I  have  just  mentaonet 
will  explain  many  things  which  would  be  otherwise  inexplicable 
in  particular,  he  will  find  an  easy  solution  of  the  great  dangei 
which  attends  the  extraction  of  very  large  calculL  He  will  alw 
be  enabled  to  comprehend  wherefore  it  is  that  patients,  on  whon 
the  operation  is  performed  with  the  greatest  apparent  dexterit; 
and  ease,  and  in  the  shortest  possible  space  of  time,  sometimes  dv 
in  the  course  of  two  or  three  days  after  the  operation ;  while  other? 
in  whom  the  stone  appears  to  have  been  extracted  with  difficulty 
recover  without  any  unfavourable  symptoms. 

I  proceed  next  to  explain  to  you  in  detail  the  various  ste}^  o 
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^  the  operation.     The  first,  as  I  have  ah-eady  stated,  is  the  making 
; ;  an  incision  into  the  urethra  where  it  lies  in  the  perineum ;  the 
^  second  is  the  dilating,  or  dividing  that  canal  where  it  is  surroimded 
^  by  the  prostate.     To  facilitate  the  accomplishment  of  these  objects, 
j,   it  is  convenient  to  begin  with  introducing  into  the  urethra  this 
-    solid  steel  instrument,  which  we  call  a  staff.    It  is  of  the  figure  of  a 
.    sound ;  from  which,  however,  it  differs :  first,  in  the  handle,  which, 
instead  of  being  smooth  and  polished,  is  made  rough,  in  order  that 
it  may  be  more  firmly  and  steadily  held;   secondly,  in  having  a 
groove,  like  that  of  a  director,  on  its  convex  side.     It  is,  in  fact,  a 
director,  and  intended  to  answer  precisely  the  same  purpose.     The 
staffs  sold  by  the  instrument-makers  are  generally  of  too  small  a 
size.     They  should  be  as  large  as  the  urethra  will  easily  admit, 
without  being  painfully  stretched.     A  large  staff  is  more  easily  felt 
in  the  perineum  than  a  small  one,  and  it  admits,  of  course,  of  a 
deeper  and  wider  groove.     The  groove  ought  to  become  gradually 
shallower  just  before  it  terminates  at  the  extremity  of  the  instru- 
ment^ in  order  that  the  point  may  be  neatly  rounded  off.     The 
edges  of  the  groove  ought  to  be  carefully  rounded  off  also.     Atten- 
tion to  these  circumstances  in  the  construction  of  the  staff,  renders 
its  introduction  more  easy.     I  generally  begin  the  operation  with 
introducing  the  staff  into  the  bladder,  merely  because  it  is,  on  the 
whole,  more  readily  managed  when  the  patient  is  standing  erect, 
than  after  he  is  placed  on  the  table. 

The  next  thing  is  to  secure  the  patient  in  a  proper  posture,  with 
the  perineum  exposed.  About  two  feet  six  inches  is  a  convenient 
height  for  the  table.  The  patient  should  be  placed  on  it,  lying  on 
his  back,  supported  by  pillows,  with  his  shoulders  somewhat  eleva- 
ted. He  should  be  directed  to  grasp  the  outside  of  each  foot  with 
the  hand  of  the  same  side ;  and  then  the  hand  and  foot  are  to  be 
bound  together  by  several  turns  of  these  bandages,  which  we  call 
lithotomy  garters.  If  the  patient  be  corpulent,  he  probably  will 
not  be  able  to  grasp  his  feet,  and  he  must  in  that  case  grasp  his 
ankles  instead.  Besides  the  lithotomy  garters,  it  is  convenient  to 
apply  another  bandage — the  neck  strap— which  is  thrown  over  the 
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back  of  the  neck,  and  passed  under  each  ham.  These  bandagH 
are  not  employed  with  a  view  to  prevent  the  patient  fltniggliiig,^ 
persons  out  of  the  profession  generally  suppose,  but  solely  for  tie 
purpose  already  mentioned,  namely,  to  keep  him  in  a  convemeni 
posture,  with  the  perineum  properly  exposed.  Thus  prepared,  the 
patient  is  drawn  towards  the  end  of  the  table,  with  the  battocb 
rather  projecting  over  it* 

Several  assistants  are  required ;  one  to  support  the  patient  at 
each  side,  holding  his  feet,  hands,  and  knees,  and  keeping  the 
lower  limbs  well  asunder;  a  third  to  give  you  the  instruments,  in  the 
order  in  which  you  want  them  ;  and  a  fourth  to  hold  the  handle  of 
the  staff.  It  is  also  convenient,  though  by  no  means  necessary,  to 
have  another  assistant,  to  support  the  patient's  shoulders.  Yoor 
assistant,  who  holds  the  staff,  may  stand  on  either  side ;  but  it  u 
usual  for  him  to  stand  on  the  patient's  left  side,  in  order  that  be 
may  take  the  handle  of  the  staff  in  his  right  hand. 

The  surgeon  himself  should  be  seated  on  a  stool  before  the 
patient.  He  is  first  to  attend  to  the  position  of  the  staff,  taking 
care  that  it  is  held  nearly  perpendicularly ;  the  handle  of  it  being, 
however,  a  little  inclined  towards  the  patient's  right  groin.  This 
causes  the  convexity  of  the  instrument  to  project  slightly  on  the 
lefl  side  of  the  perineum. 

In  the  first  part  of  the  operation  your  attention  is  to  be  directed 
to  the  stiiff.  You  are  to  feel  it  with  your  left  hand,  and  the  knife, 
held  in  your  right  hand,  is  to  be  directed  towards  it.  It  is  a  sure 
guide ;  following  which,  you  can  never  err,  even  in  the  deepest 
perineum.  On  the  other  hand,  if  you  lose  sight  of  it,  you  are  cut- 
ting in  the  perineum  as  it  were  at  random ;  you  divide  parts  which 
you  ought  not  to  divide ;  especially  you  are  in  danger  of  carrying 
your  incisions  too  near  to  the  ramus  of  the  ischium,  where  the 
branches  of  the  internal  pudic  artery  are  of  a  larger  size  than  in 
the  centre  of  the  perineum,  and  therefore  more  liable  to  bleed.  I 
have  seen  some  surgeons  endeavour  to  introduce  the  point  of  the 
double-edged  scalpel  into  the  groove  of  the  staff  at  the  first  inci- 
sion.    But  I  caution  you  against  this,  as  a  great   error    in   the 
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peratioD  ;  except,  indeed,  it  be  in  the  case  of  a  young  aod  very 
lean  subject.  Where  there  is  any  quantity  of  fat  in  the  perineuni,  or 
anything  even  distantly  approaching  to  what  we  call  a  deep  peri- 
neumj  if  you  attempt  to  cut  at  once  into  the  groove  of  the  staflf, 
the  result  ia,  that  you  open  the  urethra  too  far  forwards  ;  you 
divide  the  corpus  spongiosum  of  the  penis,  which  need  not  in 
reality  be  divided  at  all :  and  you  are  then  certain  of  wounding 
the  artery  of  the  bulb  of  the  urethra,  which  otherwise  is,  in  most 
instances,  avoided.  Another  inconvenience  which  attends  this 
method  of  proceeding  is,  that  the  wound  being  too  near  to  the 
scrotum,  the  cellular  membrane  of  it  is  in  danger  of  being  infil- 
trated with  blood ;  and  another  still  is,  that  a  greater  mass  of  sub- 
stance is  left  to  be  divided,  when  you  continue  the  incision  into  the 
bladder,  than  there  would  have  been  if  yon  had  cut  into  the 
urethra  farther  back  in  the  first  instance, 

I  say,  then,  let  the  opening  in  the  urethra  be  made  deep  in  the 
perineum,  behind  the  bulb,  and  as  near  as  can  be  to  the  prostate. 
Place  the  thumb  of  your  left  hand  on  the  skin  over  the  staff;  and 
in  a  man  of  ordinary  size,  about  an  inch  and  a  quarter  before  the 
anug.  Begin  your  incision  immediately  below  this,  on  the  left  aide 
of  the  raphe,  and  continue  it  backwards  and  towards  the  left 
side,  into  the  space  between  the  anus  and  the  tuberosity  of  the 
left  ischium.  Here  you  may  cut  freely ;  you  can  injure  nothing 
of  consequence.  Then  feel  for  the  staff  in  the  wound ;  direct  the 
point  of  your  knife  towards  it,  and  carefully  cut  into  the  groove, 
where  it  lies  in  the  membranous  part  of  the  urethra.  All  these 
incisions  are,  you  will  observe,  made  low  down  the  perineum,  that 
is,  near  to  the  rectum.  I  have  already  given  you  what  I  conceive 
to  be  sufficient  reasons  for-  avoiding  incisions  in  the  upper  part  of 
the  perineum.  I  may  add  another,  namely,  that  if  the  external 
part  of  the  wound  be  in  the  lower  part  of  the  perineum,  there  is 
a  depending  orifice  for  the  free  discharge  of  the  urine  after  the 
operation,  which  there  would  not  be  otherwise.  There  is  also  a 
great  authority  in  favour  of  this  mode  of  proceeding,  Cheselden 
made  his  incisions  in  the  way  which  I  have  mentioned,  as  is  proved 
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by  the  anxiety  which  he  evinced  to  avoid  injuring  the  rechm. 
Had  he  done  otherwise,  it  would  never  have  entered  into  his  cob- 
templation  that  the  rectum  was  in  danger. 

The  next  step  of  the  operation  is  the  continuance  of  the  indaoi 
along  the  posterior  part  of  the  urethra,  and  tlie  dilatatioB 
of  the  neck  of  the  bladder.  Some  recommend  this  to  be  a^ 
complished  by  means  of  the  common  scalpel,  with  which  you  haw 
made  the  external  incisions ;  the  point  being  steadily  introduced 
along  the  groove  of  the  staff,  with  the  edge  turned  outwards,  so  as 
to  divide  the  left  side  of  the  prostate.  This  was  Cheselden's 
method  of  operating.  I  draw  this  conclusion  from  Cheselden's 
own  account  of  his  operation,  not  from  the  absurd  statement  pub- 
lished by  his  contemporary,  Dr.  Douglas,  who  evidently  undw- 
stood  nothing  of  the  matter,  and,  indeed,  describes  an  operatioQ 
which  it  is  next  to  impossible  to  perform.  But  after  havii^ 
incised  the  prostate  and  neck  of  the  bladder,  Cheselden  introduced 
the  instrument  which  I  now  show  you,  the  blunt  gorget^  so  as  to 
dilate  the  wound  still  fuither,  answering  at  the  same  time  the  pur- 
pose of  a  conductor  for  the  forceps ;  and  as  far  as  I  can  learn,  this 
method  was  followed  generally  by  the  English  surgeons  up  to  the 
time  of  Sir  Caesar  Hawkins.  This  celebrated  operator,  who  exer- 
cised his  skill,  and  acquired  his  reputation,  within  the  walls  of  our 
hospital,  caused  one  side  of  the  gorget  to  be  ground  to  a  8h;up 
edge,  and  thus  converted  the  blunt  into  a  cutting  gorget.  The 
cutting  gorget  of  Sir  Caesar  Hawkins  (and  all  those  that  have  been 
since  invented  are  but  modifications  of  it)  was  intended  to  super- 
sede the  use  of  the  knife  in  opening  the  neck  of  the  bladder,  at 
the  same  time  that  it  answered  the  purpose  of  a  blunt  gorget  in 
other  respects.  It  would  be  presumptuous  in  me  to  say  that  the 
cutting  gorget  is  not  a  good  instrument,  when  it  has  been  employed, 
not  only  by  many  of  our  most  distinguished,  but  by  some  of  our 
most  successful  lithotomists.  Nevertheless,  I  cannot  but  think 
that  there  are  some  considerable  objections  to  it.  The  incision  is 
made  as  the  gorget  is  thrust  into  the  bladder.  In  consequence  of 
the  thick  wedge-like  form  of  the  instrument,  the  prostate,  and 
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eepecially  a  hard  and  enlarged  prostate,  offers  to  it  considerable 
resistance.  A  certain  quantity  of  force  is  necessary  for  its  intro- 
duction }  and  if  that  force  be  not  well  applied,  the  beak  may  slip 
out  of  the  groove  of  the  staff  into  the  space  between  the  bladder 
and  rectum, — aa  accident  which  is  too  surely  followed  by  the 
death  of  the  patient-  Kow  I  know  that  such  an  accident  oug^ht 
not  to  happen  5  bnt  I  also  know  that  I  have  seen  it  happen  to  a 
very  experienced  and  dexterous  litbotomist.  There  is,  of  course, 
a  still  greater  clmnce  of  its  happening  to  an  inexperienced  litho- 
tomist  (and  all  are  inexperienced  in  the  first  instance)*  These 
considerations  lead  me  to  recommend  you  not  to  begin  with  the 
cutting  gorget :  you  may  adopt  it,  if  you  please^  afterwards.  For 
my  own  part,  although  I  have  very  frequently  used  the  cutting 
gorget,  1  generally  make  the  incision  of  the  proatate  with  the  knife 
which  I  now  show  you.  You  will  observe  that  the  blade  is  broad 
enough  to  divide  a  considerable  portion  of  the  prostatej  as  it  enters 
the  l>ladder,  without  its  being  necessary  to  increase  the  size  of  the 
incision  by  cutting  laterally  afterward.^ ;  and  that,  instead  of  a 
sharp  point,  it  termioates  in  a  beak,  fitted  to  the  groove  of  the 
staff.  In  ordinary  cases,  a  knife  of  this  kind,  with  a  single  cutting 
edge,  is  sufficient ;  but  in  cases  of  very  krge  calculi,  there  are 
good  reasons  for  dividing  both  sides  of  the  prostate.  There  is  no 
objection  to  this  being  done,  that  I  can  discover;  and  for  such 
cases  I  have  been  for  some  time  in  the  habit  of  using  this  double- 
edged  knife,  with  a  beak  projecting  from  its  centre- 
Having  made  the  opening  into  the  memhranous  part  of  the 
urethra,  you  are  to  insert  the  beak  of  the  beaked  knife  into  the 
groove  of  the  staff.  You  then  take  the  handle  of  the  staff  into 
the  left  hand,  depressing  it  at  the  same  time*  You  depre^  your 
right  hand  also,  so  that  the  handle  of  the  knife,  which  you  hold  in 
it,  lies  in  the  lower  part  of  the  external  wound.  You  are  now  to 
push  the  knife  along  the  groove  of  the  staff  into  the  bladder,  with 
its  cutting  edge  inclined  outwards  and  a  little  downwards,  towards 
the  ramus  of  the  ischium,  if  you  use  a  single-edged  knife ;  but 
holding  it  horizontally  if  you  use  one  with  a  double-edge.     Let 
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this  be  done  slowlj,  caatiouslyj  taking  oare  that  you  do  i 
feeling  of  the  beak  slidiDg  over  the  smooth  surfaoe  of  tli 
a  eiogle  instant  GeDerally,  Ei  the  ktiifc  enters  the  blad^ 
drops  of  urine  escape,  but  never  any  lar^ge  quantity-  ■ 
aocomplished,  yon  are  to  withdraw  the  kuife  along  the  p 
the  staff  in  the  same  line  in  which  you  introduced  it 
with  it  laterally,  except  you  find  it  afterwards  absoiutelj 
to  do  80,  on  account  of  the  large  size  of  the  atone  ;  forj 
laterally,  you  will  find  it  difficult  to  measure  exactly  th^ 
your  incision  j  and  yon  may  endanger  your  patient's  life 
ijuence  of  your  dividing  the  parts  beyond  the  boundan^ 
prostate. 

The  next  step  of  the  operation  is  to  introduce  y^ 
reeled  by  the  staff,  into  the  bladder,  m  that  you  may? 
which  are  divided,  and  determine  whether  the  incision 
made*  If  you  operate  on  a  child,  or  on  a  young  and  tl 
you  may  then  at  once  introduce  the  forceps  into  the  bis 
if  you  operate  on  a  full-grown  person,  and  especially  on  ot 
a  deep  perineum,  it  will  be  prudent  for  you  first  to  iutro 
instrument,  which  we  call  a  blunt  gorget,  previously  to 
the  forceps.  The  blunt  gorget  is,  aa  you  perceive, 
plate  of  steel,  turned  up  at  the  edges^  m  m  to  present 
surface  above,  and  a  convex  surface  below.  The  handli 
dined  downwards;  and  that  extremity,  which  is  opposit 
hiindle,  gradually  becomes  narrower,  and  terminates  in 
Biniilar  to  that  of  the  lithotomy  knife.  The  surgeoii 
blunt  gorget  in  his  right  band,  and  inserts  the  beak  in  tl 
of  the  staff;  then,  holding  the  handle  of  the  staff  in  his  lefl 
and  depressing  it  at  the  same  time,  he  carefully  introdu 
gorget  into  the  bladder.  Having  done  so,  he  withdraws 
and  leaves  the  got]get  in  the  wound. 

The  gorget  is  intended  to  answer  the  purpose  of  a  dire 
the  foiTi^ps*     But  it  answers  another  purpoae  also ;  it  is 
of  the  wound.     The  knife  divides  only  a  portion  of  tho 
The  trorgct  »pUt8  the  remainder  m  far  as  its  breadth  allows 
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80.  Do  not  for  an  instant  suppose  that  this  is  any  rude  or  violent 
proceeding.  It  is  far  otherwise.  The  incision  of  the  prostate 
having  been  begun  by  the  knife,  the  extension  of  it  by  means  of 
the  blunt  gorget  is  accomplished  with  the  greatest  ease.  If  you 
perform  the  operation  on  the  dead  body  in  the  way  which  I  have 
described,  and  dissect  the  parts  afterwards,  you  will  distinguish 
very  readily  the  clean  smooth  surface  made  by  the  cut  of  the  knife, 
from  the  fibrous  or  striated  surface  made  by  the  splitting  of  the 
gorget.  You  will  ask.  Why  not  make  such  a  division  of  the 
parts  by  cutting  laterally  with  the  knife  ?  Why  prefer  the  dila- 
tation of  the  wound  by  the  blunt  gorget  ?  My  answer  is,  that  the 
separation  of  the  parts  with  the  latter  instrument  causes  no  hae- 
morrhage ;  and  that  it  ceases  as  soon  as  it  reaches  the  margin  of 
the  prostate ;  that  is,  as  soon  as  it  reaches  the  condensed  cellular 
membrane,  which  forms  what  may  be  called  its  capsule. 

Before  explaining  the  use  of  the  lithotomy-forceps,  I  must  show 
you  its  construction.  One  of  the  handles  terminates  in  a  ring, 
the  other  in  a  loop.  The  blades  become  broader  towards  the  ex- 
tremity ;  and  their  opposite  surfaces  are  concave,  and  armed  with 
small  pointed  projections,  or  teeth.  When  closed  as  far  as  they 
can  be  closed,  the  ends  do  not  exactly  come  in  contact.  Thus  they 
are  well  fitted  to  hold  the  stone,  which  they  have  seized,  at  the 
same  time  that,  if  the  stone  be  not  seized,  it  is  impossible  for  them 
to  pinch  the  mucous  membrane  of  the  bladder.  This  particular 
forceps  is  made  according  to  the  pattern  of  that  which  Cheselden 
employed  on  most  occasions,  as  described  by  Douglas,  and  you  will 
find  it  very  generally  useful.  You  must  not,  however,  rely  on  this 
alone  :  you  must  have  forceps  which  are  longer  and  larger :  others 
much  smaller,  especially  for  operations  on  children.  You  should 
be  provided,  also,  with  curved  forceps,  to  be  used  where  the  stone 
lies  in  the  hollow  behind  an  enlarged  prostate  gland. 

The  surgeon,  then,  holding  the  handle  of  the  blunt  gorget  with 
the  left  hand,  introduces  the  forceps  with  his  right,  along  the  con- 
cave surface  of  the  gorget,  into  the  bladder.  This  is  to  be  done 
cautiously,  and  without  violence.     But  it  is  to  be  observed,  never- 
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tlieless,  that  the  forceps  will  always  experience  a  certain  degR 
rcHistaiice,  and  that  some  force  is  necessary  to  make  it  entei 
bladder.  You  know  when  it  has  entered  by  the  resistance  ceai 
and,  in  many  cases,  by  a  gush  of  urine  taking  place  at  tbet 
In  a  deep  perineum  the  forceps  will  have  to  penetrate  to  a  j 
dt'pth  before  reaching  the  bladder.  This  is  one  of  the  sourct 
difficulty  and  doubt  to  a  young  surgeon,  who  is  apt  to  think 
the  forceps  must  have  actually  entered  the  bladder,  when  it  ba 
reality,  penetrated  no  farther  than  the  prostate.  The  fa 
having  been  introduced,  the  gorget  is  to  be  withdrawn. 

The  surgeon  is  not  to  open  and  close  the  forceps  at  random, 
is  to  use  it  first  as  a  sound,  exploring  the  different  parts  oi 
bladder,  until  he  has  ascertained  where  the  calculus  lies, 
discovery  of  it  will  be  very  much  facilitated  by  the  introductv 
the  finger  along  the  groove  of  the  staff,  previously  to  the  intrc 
tion  of  the  blunt  gorget ;  at  least  in  most  instances.  In  a  ca 
enlarged  prostate  and  deep  perineum,  where  the  finger  vi! 
reach  the  bladder,  this  mode  of  examination  is,  of  course,  < 
avail.  The  calculus  being  touched  by  the  forceps,  the  blade 
to  be  opened  upon  it,  and  it  is,  in  general,  readily  grasped.  1 
already  mentioned  a  case  in  which  the  muscular  coat  of  thebl 
was  rujitured,  in  consequence  of  the  surgeon  too  forcible 
hastily  opening  the  forceps ;  and  this  will  be  a  lesson  to  you 
your  conduct  in  this  part  of  the  operation.  But  I  conceive 
the  danger  of  such  an  accident  as  this  is  not  the  same  in  all 
In  some  instances,  when  you  begin  the  operation,  the  blad 
distended  with  urine;  then,  when  the  instrument  enters  i 
urine  rushes  out,  not  impelled  by  muscular  action,  but  bv  it 
^^ravity  and  the  pressure  of  the  viscera.  Under  these  ci: 
stances,  when  you  introduce  your  finger  into  the  bladder  vo 
tJie  nuiscular  tunic  relaxed,  with  the  mucous  membrane  ha 
in  folds ;  and,  in  consequence,  they  are  not  likely  to  be  run 
In  other  instances,  the  patient  voids  his  urine  immediatelv  ' 
the  operation,  or,  perhaps,  during  the  introduction  of  the 
Here,  the  urine,  having  been  made  to  flow  by  the  patient's 
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effortsj  the  muscular  tuaic  is  contracted  :  it  offers  a  considerable 
rasifltance  to  the  openiDg  of  the  forceps,  aiid  is  liable  to  be  ruptured, 

the  blades  are  opened  rudely  and  incautiously.  It  sometimea 
lappens  that  a  small  calculus  lies^  bb  it  were,  concealed  in  aome 
jart  of  the  bladder,  perhaps  beneath  a  fold  of  the  mucous  mem- 
^rane^  so  that  you  cannot  easily  bring  the  forceps  in  contact  with 
it.  You  will  then  frequently  succeed  in  seizing  it  in  the  fol- 
owing  manner: — Expand  the  forceps  gently  and  carefully,  until 
the  blades  are  widely  separated  from  each  other,  holding  them  at 
the  same  time  in  such  a  position  as  that  the  bladeB  open  hori^on- 
ii&lly.  This  dislodges  the  calculus,  and  causes  it  to  fall  to  the 
lower  surface  of  the  bladder ;  and  then,  as  you  close  the  forceps, 
you  find  that  yon  have  seized  it.  In  other  cases,  where  there  is  a 
tumour  at  the  neck  of  the  bladder,  caused  by  an  enlargement  of  the 
ptoetAJbe  gland,  tlie  calculus  is  liable  to  be  lodged  behind  the  pro- 
jection. You  feel  it ;  but  the  forceps  slides  over  its  surface,  and 
does  not  grasp  it.  It  is  in  such  a  case  as  this  that  the  curved 
forceps  is  useful,  being  capable  of  dipping  into  the  hollow  behind 
the  prostate.  Under  these  circumstances,  you  may  also  find  it 
useful  to  introduce  the  finger  into  the  rectum,  and  raise  the  blad- 
der by  means  of  it,  towards  the  pub^.  It  is  evident,  however, 
that  this  expedient  can  be  of  no  use^  except  where  the  bladder  is 
within  reach  of  the  finger,  which  it  rarely  is  in  a  case  of  enlarged 
prostate. 

The  next  thing  t-o  be  done  is  the  extraction  of  the  calculus  with 
the  forceps  *  and,  simple  as  it  may  appear  to  be,  there  are  several 
things  to  be  attended  to  in  this  part  of  the  operation. 

The  forceps  is  to  be  withdrawn  from  the  bladder  in  the  direction 
of  the  external  wound.  For  the  most  part,  it  is  better  that  the 
convexity  of  one  blade  of  the  forceps  should  be  turned  upwards, 
and  that  of  the  other  blade  downwards.  Attention  to  this  point  la 
especially  of  coneequence,  in  cases  where  there  is  an   enlarged 

sstate  gland,  forming  a  tumour  projecting  into  the  bladder*  The 
imooth  convex  surface  of  the  blade  of  the  forceps  is  not  interfered 
with  by  the  projection  ;  whereas,  if  the  forceps  be  turned  in  the 
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other  direction,  the  calculus,  coming  in  contact  with  the  tnmoo:, 
becomes  as  it  were  entangled  by  it,  and  the  extraction  of  it  i 
rendered  difficult.  The  calculus  must  be  grasped  with  a  certiii 
degree  of  force,  otherwise  it  may  escape  from  the  forceps.  But,  a 
the  other  hand,  it  is  important  that  you  should  not,  in  ordinir 
cases,  apply  so  much  force  as  to  crush  it,  for  this  will  make  fli 
operation  not  only  more  difficult,  and  tedious,  and  painful,  but  at 
more  dangerous.  You  should  always  endeavour  to  determine,  befoi 
you  proceed  to  the  operation,  what  is  the  probable  nature  of  tk 
concretion,  in  order  that  you  may  judge  how  far  it  is,  or  is  no 
likely  to  be  easily  broken.  The  lithic-acid  calculus  is  of  a  tw 
hard  texture,  and  is  broken  with  difficulty.  The  oxalate-of-Iin 
calculus  is  also  hard,  but  it  is  more  brittle  than  the  lithic-aci 
calculus.  If  the  urine  be  alkaline,  without  containing  the  adbesii 
mucus  secreted  by  the  bladder,  you  know  that  the  external  layer 
composed  of  the  triple  phosphate,  and  a  calculus  of  this  kind 
much  more  easily  broken  than  either  of  those  which  have  b« 
before  mentioned.  But  the  most  brittle  of  all,  and  that  whi( 
requires  the  greatest  degree  of  caution  in  its  extraction,  is  t] 
fusible  calculus,  formed  partly  by  the  triple  phosphate  of  ti 
urine,  and  partly  by  the  phosphate  of  lime  generated  by  the  a 
hesive  mucus  secreted  by  the  membrane  of  the  bladder ;  and  tl 
gri'iitor  the  quantity  of  the  adhesive  mucus,  and  the  larger  tl 
pri»|uution  of  the  phosphate  of  lime,  the  more  liable  is  the  calculi 
to  l)(*  onisluHl  bcnrath  the  pressure  of  the  forceps. 

If,  liaving  seized  the  stone,  you  find  that  it  cannot  be  readi 
eh'uwii  through  the  neck  of  the  bladder,  3'ou  are  to  bear  in  mir 
th'it  this  may  be  because  you  have  hold  of  its  long  diameter.  L< 
it  then  drop  out  of  the  forceps,  and  endeavour  to  seize  it  in  a  moi 
convenient  manner.  In  some  cases  you  will  find  it  expedient  I 
dilate  the  wound  of  the  prostate  by  a  second  incision.  This,  hov 
t^ver,  is  never  proper,  except  where  you  have  divided  only  one  sic 
of  the  prostate  in  the  first  instance.  You  may  then  introduce 
Muu^ht  probe-pointed  bistoury,  and  make  an  incision  in  the  oppc 
vh^  vM'  undivided  side  of  the  prostate.     But  this  is  to  be  done  wit 
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the  greatest  cautioB.  A  careless  iociBion  may  oceasion  a  frightful 
ha&moTrhage,  or  it  may  estend  beyond  the  boundaries  of  the  pros- 
tate into  the  cellular  texture  external  to  it ;  and  I  have  already 
explained  to  you  how  much  this  may  endanger  the  life  of  the 
patient. 

It  is  scarcely  possible  for  me  to  say  too  much  as  to  the  caution 
necessary  in  the  extraction  of  a  large  calcidus.  You  must  com- 
mand not  only  all  your  skill,  but  all  your  patience  ;  indeed,  patience 
ifl  here  the  great4:?st  indication  of  skill.  You  are  to  draw  it  out 
gradually,  endea^oui-ing  to  dilate  the  parts  through  which  it  is  to 
pass^  instead  of  tearing  them  ;  and  it  is  astonishing  to  what  an  ex- 
tent this  gradual  dilatation  may  be  accomplished  in  the  hands  of 
a  prudent  surgeon*  I  ha^e  told  you  how  important  it  is  that  you 
should  avoid  crushing  the  calculus-  But  even  thia  rule  has  its 
exceptions.  It  may  be  »o  large  that  no  degree  of  gentleness  and 
caution  will  enable  you  to  extract  it  entire  without  extensive  lacerar 
tion  of  the  neck  of  the  bladder,  extending  into  the  surrounding 
cellular  membrane;  and,  under  these  circumstances,  it  is  the 
smallest  of  the  two  evils  that  it  should  be  broken  into  pieces*  The 
fmgmenta  are  to  be  extracted  one  after  another,  larger  or  smaller 
forceps  being  used^  according  to  circumstances.  Some  of  the 
emaller  fragments  may  be  removed  by  means  of  this  inntrumentj  a 
kind  of  steel  spoon,  t^  which  we  gave  the  name  of  a  scoop ;  and 
the  very  smallest  of  all  may  be  washed  out  of  the  bladder,  by  in- 
troducing the  pipe  of  a  syringe  into  it,  and  injecting  into  it  a 
sufficient  quantity  of  tepid  water.  You  are  to  ascertain,  at  last, 
whether  the  whole  of  the  fragments  are  extracted,  by  exploring 
the  cavity  of  the  bladder  carefully,  by  means  of  this  straight  sound 
introduced  by  the  wound,  and,  in  most  cases,  also  by  examining  it 
with  the  finger- 

A^Tien  a  fusible  calculus,  containing  a  large  proportion  of  tlje 
phosphate  of  limcj  is  broken,  it  often  happens  that  some  of  the 
fti^ments  are  of  bo  small  a  size  that  they  remain  like  particles  of 
coarse  sand  in  the  bladder,  even  in  spite  of  all  the  precautions 
_which  you  can  take  at  the  time  of  the    operation,  and  further 
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attentions  are  requited*     Let  the  patient  r(?cDver  of  th< 
of  the  operation  :  then  once  or  twice  daily  introduce 
the  iiretlira  into  the  bladder,  and  inject  half  a  pint  of 
or  of  a  weak  infusion  of  llnseedt  through  it,  by  means 
gum  bottle.     The  liquid  flowing  in  by  the  catheter  will 
tlie  wound  J  carrying  the  particleB  of  sand    with  it ; . 
last,  the  bladder  will  be  emptied  of  them.      In  a  casal 
proitatej  indeed,  this  plan  may  not  answer;  as   frequei 
tient  IB  not  more  able  after  the  operation  to  empty  the 
the  wound,  than  he  was  before  to  empty  it  by  the  natil 
For  these  cases  you  must  be  provided  with  a  large  eath( 
an  aperture  three  or  four  times  the  size  of  that   comia 
close  to  the  point,  on  the  upper  or  concave  side*     The 
injected  by  the  catheter,  wilJ  he  discharged  by  it  also,  caj 
time  gome  of  the  small  fragments  of  calculi  with  it^ 
are  left  in  the  bladder. 

It  very  rarely  happens  that  you  meet  with  an  eneya 
where  you  perform  the  operation  of  lithot-omy*  la 
great  majority  of  cases  of  encysted  calculi,  the  bladder 
so  that  they  aie  quite  unfit  for  an  operation.  Howev^ 
event  occurs  occasionally.  A  hoy,  about  &*ixteeii  years 
admitted  into  the  hospital  in  t lie  year  1816*  He  bai 
long  time  from  stone  in  the  bladder-  There  were  the-se 
circumstances  in  his  case ;  namely,  that  the  calculus  d 
times  be  felt  distinctly  with  the  sound,  appearing-  t*o  be 
size,  while  at  other  times  it  could  not  be  felt  at  all; 
aometimeBi  when  the  bladder  was  empty  of  urine^  it  ofl 
ceived  distinctly  with  the  finger  from  the  rectum ,  whi 
times,  when  there  was  urine  in  the  bladder,  it  could  uot^ 
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bistoury,  I  carefully  dilated  the  orifice  of  the  cyst,  and  then,  intro- 
ducing my  finger,  separated  the  niembrane  of  it  from  the  calculus, 
until  1  was  enabled  to  take  hold  of  the  stone  with  the  forceps. 
The  calculus  is  preserved  amoug  those  in  our  museum.  It  was  not 
only  encysted,  but  adhering  also,  for  it  was  brought  away  with  a 
portion  of  the  membranous  lining  of  the  cyat  closely  attached  to 
it*     The  boy  recovered. 

After  the  operation  your  patient  is  to  return  to  his  bed,  where 
he  is  to  be  laid  on  his  back,  with  his  shoulders  and  lotns  m  much 
elevated  as  they  avn  be  withotit  inconvenience,  so  as  to  make  the 
wound  in  the  perineum  as  depending  as  possible.  The  thighs  are 
to  be  somewhat  elevated  by  a  bolster  placed  under  the  hams,  and 
the  knees  are  to  he  a  little  asunder.  The  urine  flows^  not  through 
the  urethra,  but  through  the  woimd;  and  the  first  and  two  or  three 
succeeding  gushes  of  it,  usually  give  the  patient  a  good  deal  of 
smarting  pain.  In  many  cases,  where  there  has  been  a  deep 
perineum j  and  especially  where  the  calculus  has  proved  to  he  of  a 
large  si^e,  1  have  introduced  an  elastic  gum  canula  through  the 
wound  into  the  bladder,  and  allow^ed  it  to  remain  for  the  first  two 
or  three  days ;  that  is,  until  there  was  time  for  the  surrounding 
partjg  to  become  consolidated  by  inflammation*  Such  a  canula 
makes  an  excellent  conductor  for  the  urine.  It  keeps  the  bladder 
always  empty,  and  prevents  the  pain  which  otherwise  is  experienced 
on  the  first  passage  of  the  urine.  It  prevents  also  an  obstruction 
to  the  flow  of  the  urine  which  sometimes  occurs  after  the  operation, 
in  consequence  of  the  wound  having  become  plugged  by  a  coagu- 
lum  of  blood.  In  cases  in  which  the  calculus  has  been  of  so  large 
a  size  as  to  make  it  probable  that^  in  the  extraction  of  it^  the  soft 
parts  have  been  lacerated  beyond  the  boundaries  of  the  prostate, 
the  canula  will  answer  another  good  purpose,  by  lessening  the 
danger  of  the  urine  becoming  effused  into  the  cellular  membrane.. 

In  ordinary  cases,    the  after    treatment  is  very  simple.     The 

wound  requires  little  more  than  attention  tt*  cleanliness;    for  of 

what  service  can  applications  be  to  a  wound,  over  which  the  urine 

_conBtautly  flows?     It  gradually  contracts  and  granulates;  and  as 
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it  does  so,  the  urine  begins  to  flow  by  the  urethra.  As  the  woud: 
becomes  more  contracted,  more  urine  flows  by  the  natural  passage 
and  usually,  in  less  than  a  month  from  tiie  time  of  the  operatioi 
the  function  of  the  urethra  is  completely  restored,  and  the  woud 
isheiJed. 

In  a  few  cases  there  may  be  a  reason  for  applying  leeches  to  tl 
lower  part  of  the  abdomen,  and  in  still  fewer  it  may  be  rigbt  1 
take  blood  from  the  arm.  Fomentations  applied  to  the  abdom^ 
are  sometimes  proper  also ;  and  to  this  we  may  add  the  precautioi 
necessary  after  most  other  operations  with  respect  to  the  fimcdoi 
of  the  intestines  and  the  diet. 

There  are  cases,  however,  in  which  still  further  attentions  a 

required.     ^Tiere  the  bladder  is  in  a  state  of  chronic  inflammati( 

before  the  operation,  secreting  adhesive  mucus,  the  inflammati< 

is  almost  invariably  aggravated  by  the  necessary  introduction 

instruments  at  the  time  of  the  operation,  and  there  is  an  increas 

secretion  of  the  mucus  afterwards.     Again,  in  some  cases,  whe 

these  symptoms  did  not  exist  previously,  they  are  induced  by  t 

operation.     Now,  under   these   circumstances,    the    mucus  bei 

liable  to  deposit  the  phosphate  of  lime,  and  the  whole  of  the  uri 

being  rendered  alkaline,  there  is  a  great  liability  to  a  calculous  f< 

mation,  and  it  will  often  require  much  care  to  prevent  this  calai 

ity  coming  a  second  time  upon  the  patient.     Opium,  mineral 

vegetable  acids,  and  especially  the  decoction  of  the  pareira  bra^ 

may  be  here  resorted  to  with  advantage.     But  I  need  not  occu] 

your  time  by  a  detail  of  the  treatment  which  is  proper  under  the 

circumstances ;   it  is  suflScient  for  me  to  refer  you  to  what  I  sa 

on  this  subject  in  the  first  of  ray  Lectures  on  Calculous  Disordei 

In  some  of  these  cases,  the  whole  of  the  woimd  becomes  encrust 

with  a  white  calculous  deposit.     Stimulating  applications  to  t! 

surface  of  it  are  then  likely  to  be  useful ;   such  as  a  lotion  of 

decoction  of  bark  and  tincture  of  myrrh,  solution  of  the  nitrate 

silver*  or  of  nitric  acid.     As  by  other  means  the  urine  is  broug 

into  a  more  healthy  condition,  these  lotions  promote  the  separati< 

of  the  concretion  from  the  surface  of  the  wound,  which  then 

„  brought  into  a  state  to  granulate  and  heal. 
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ON  THE  CAUSES  OF  DEATH  AFTER  LITHOTOMY. 

It  is  much  more  agreeable  tx)  contemplate  the  cases  in  which  our 
art  is  successful,  than  those  in  which  it  fails :  but  the  study  of  the 
latter  is  not  less  instructive  than  that  of  the  former ;  and  I  should 
be  guilty  of  a  serious  omission  if  I  were  to  dismiss  the  subject  of 
lithotomy  without  endeavouring  to  explain  the  circumstances  which 
render  the  operation  hazardous ;  under  which  it  is  likely  that  it 
will  shorten  the  patient's  life,  instead  of  leading  to  his  cure. 

I  have  already  pointed  out  what  I  conceive  to  be  the  bad  con- 
sequences of  a  too  free  division  of  the  prostate  gland.  All  that 
I  have  been  able  to  observe  for  many  years  past  has  confirmed 
me  in  the  opinion,  that  an  iiidaion  of  the  prostcUe^  extending  into 
the  loose  cellular  texture  auri'ounding  the  neck  of  the  bladder^  is 
replete  with  danger  to  the  patient  Such  a  division  of  parts  is 
never  necessary  where  the  calculus  is  of  moderate  dimensions ;  but 
it  cannot  be  avoided  where  it  is  of  a  very  large  size ;  and  hence 
the  extraction  of  calculi  of  this  description  can  never  be  accom- 
plished without  a  great  probability  of  the  patient  not  surviving 
the  operation. 

The  symptoms  which  arise  in  these  cases  are  not  well  marked  in 
the  first  instance.  There  is  some  heat  of  skin,  and  generally  an 
absence  of  perspiration ;  there  is  usually  an  abundant  flow  of  urine 
through  the  woimd ;  the  pulse,  as  to  frequency,  is  somewhat  above 
the  natural  standard ;  and  the  patient,  although  free  from  suffering, 
has  no  disposition  to  sleep.  This  state  of  things  continues  for 
twenty-four,  or  even  for  forty-eight,  hours  after  the  operation; 
then  the  more  characteristic  and  alarming  symptoms  show  them- 
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Bi»lves.     The  pulse  becomes  more  frequent,  rising  to  90,  100.  m 

at  liist  to  140  ill  a  minute ;  the  heat  of  skin  becomes  still  greair: 

the  tongue   dry ;  tlie  countenance    anxious.      Afterwards,  as  y 

coiuit  the  pulse,  you  find  every  now  and  tlien  a  beat  weaker  tL 

the  rest;   and  then  there  are  complete  intermissions.     Atfir>ttl 

intermissions  are  not  more  than  one  or  two  in  a  minute ;  by  de^r 

they  become  more  freqmjnt,  until  they  occur  every  third  or  fjur 

beat.     There  is  an  occasional  hiccough  ;    the  patient  complain." 

some  degree  of  tenderness  in   the  lower   part    of   the  aMuuit 

es|K'eialIy  in  tlie  left  groin  ;  the  belly  becomes  tympanitic,  that 

tht?  stomach  and  intestines  are  filled  witli   air;    the  distention 

the  lu»lly  increases  ;   the  hiccoughs  are  more  frequent ;    the  pn! 

continuing  to  intermit,  becomes  weak  and    flutterin^y.     In  ?" 

instances,  the  patient  retains  his  understanding"  even  to  the  la 

whiU*  in  others  he  fiills  into  a  state  of  low  delirium  previous 

death.     Occasionally,  in  the  progress  of  such  a  case,  the  patii 

has  a  st»vere  rigor,  and  sometimes  he  complains  of  a  pain  in 

loins.     WhiTo  these  symptoms  begin  at  an  ejirly  period    he  n 

die  within  forty-eight  hours  from  the  time  of  the  operation:  1 

in  other  cases,  death  may  not  take  place  for  four  or  five  dav>, 

even  for  a  week.     On  dissection  you  find  the  cellular  membn 

rvHUul  the  neck  of  the  bladder,  and  between  the  prostate  and  l 

rectum.  Ivaring  marks  of  inflammation,  infiltrated    with   lym 

aiiA>^*r:iW^ '.  'Uid,  to  a  greater  or  less  extent,  converted  into  a  slou^ 

U  dnA'.^.  V.iV?  taken  place  at  an  early  period,  the  intestines  are  fou 

is>&.'in.S;V.  ^'.'h  air,  and  there  is  a  very  slight  effusion  of  serum 

;Mi   w^'   ■•'  *1^**  peritonanun  which  descends  into  the  pelvis.     B 

•jK  »»^"v'7s  V«a*  laboureil  under  these  symptoms  for  many  da 

,..-  -n  •^x-^  i^H"*  ^x^ritonaeum,  where  it  is  reflected  from  the  bla 

,,    T^'niTfK  is'  ^"^^^i  of  a  darker  colour  than  natural,  ai 

-^    I—    ^"inT*h:  Mid,  at  a  still  later  period,  there  is  t 

^     .,  i\«.rATniiri.Mi.  to  a  greater  or  less  extent,  througho 

^^    ,^T«.rH\>.     Rtit  the  peritonajal  inflammation 

.-.ts   .tw»f(i«e;   it  is  the  inflammation   ai 

w=  "V    T^^UrViTAue  of  the  pelvis  which  has  i 
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need  inflammation  of  the  adjoinmg  portion  of  that  membrane. 
Something  also  ie  to  be  attributed  to  tiie  tympanitic  d listen t ion  of 
the  luiestLDeB,  which,  if  continued  for  a  considerable  time,  m  always 
liable  to  be  attended  with  tendeniesB  of  the  abdomen^  and  some 
degree  of  peritonjeal  inflammation. 

It  is  important  that  yon  should  not  fall  into  the  error  of  re* 
garding  such  cases  m  I  have  just  described  as  cases  of  flimple 
peritonaml  inflammation;  for  the  remedies  which  would  be  useful 
in  the  latter  case  are  injurious  here.  The  abstraction  of  blood,  or 
even  the  operation  of  an  active  purgative,  will  cause  the  patient 
to  sink  more  rapidly,  tending  only  to  hasten  bis  death.  The 
proper  sjniitem  to  be  pursued  is  the  opposite  to  that  of  depletion. 
The  patient  should  take  such  nutriment  as  his  stomach  is  capable 
of  digesting.  The  bowels  may  be  kept  open  by  injections^  or  by 
the  exhibition  of  some  very  gentle  purgative  ;  and  aramoniaj  wine, 
and  brandy  are  to  be  administered^  accordingly  as  the  state  of  the 
general  system  indicates  that  stimulants  are  necessary. 

Under  this  kind  of  treatment  I  have  certainly  known  two  chil- 
dren to  recover,  who  were  affected  in  the  manner  which  I  have 
described*  In  one  of  the  cases  to  which  I  allude^  an  abscess 
formed  in  the  neighbourhood  of  the  neck  of  the  bladder,  which 
burst  into  the  wound,  and  then  the  symptoms  subsided.  In  the 
other  a  slough  separated  int^  the  rectum,  and  a  fistulous  commu- 
nication remained  afterwards  between  that  bowel  and  the  neck  of 
the  bladder;  but  it  was  of  a  small  si^e,  and  productive  of  no 
fetioos  inconvenience.  In  adults  the  chance  of  recovery  is,  at  any 
iStef  much  smaller  than  in  children.  Can  anything  be  done  for 
their  assistance  in  the  way  of  local  treatment  ?  Let  us  consider 
how  it  is  that  the  dangerous  symptoms  arise.  There  is  suppuration 
and  sloughing  of  the  cellular  membrane  round  the  neck  of  the 
bladder,  and  the  constitution  is  disturbedj  as  it  is  in  a  case  of 
carbuncle ;  or,  what  is  still  more  analogous,  as  it  is  in  those  cases 
in  which  there  is  sloughing  of  the  cellular  membrane  of  the 
scrotum,  in  consequence  of  the  effusion  of  urine  arising  from  the 
runfnre  of  the  urethra  behind  a  stricture*     And,  in   these  cjw**« 
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I  performed  the  operation  on  an  old  gentleman,  and  ej^tract^ti  i 
iargf  calculus  But  a  still  latter  one  Tamaioed  in  the  bladtleft 
which  could  tiot  be  extracted  through  the  mcisiou  which  I  h^i 
made,  without  the  application  of  what  I  conceived  to  be  a  dan- 
gerous degree  of  force.  I  therefore  made  another  iQcisioti  ixi  tk 
right  side  of  the  prostate,  with  a  stiaigbt  probe'-pointed  bistotUTr 
abd  the  calculus  was  then  easily  extracted.  A  fHg^htfoI  h£illa^ 
rbage  followed  the  laM  incision  j  so  that  I  have  no  doubt  that  the 
patient  would  have  died  from  loss  of  bloody  if  an  assistant  had  Dot 
pressed  the  internal  pudic  artery  against  the  bone  with  his  finger 
for  several  hours.  Some  years  before  this,  soon  after  I  had  be^ 
elected  assiBtant  surgeon  to  the  hospital.  Sir  Everard,  thea  Mr. 
Home,  operated  on  an  elderly  man  for  calculus  in  the  bladder. 
There  was  a  considerable  bleeding  at  the  time  of  the  operadou, 
but  it  was  not  much  regarded,  and  the  patient  was  taken  to  hk 
bed.  About  half  an  hour  afterwards,  the  nurse  came  to  me  m 
great  alarm,  saying  that  the  it&ne-pati^ni  was  bleeding  to  destli. 
\^^jen  I  reached  his  bedside,  I  found  him  pale  and  yawning^  the 
bed  drenched  with  blood,  and  a  complete  puddle  of  blood  oa  the 
floor  under  the  bed  also,  I  drew  him  to  the  end  of  the  bed  ;  and, 
having  placed  him  in  the  position  in  which  he  had  been  placed  fur 
the  operation,  found  the  blood  still  flowing  from  the  wound-  On 
pressing  the  internal  pudic  artery  of  the  left  aide  against  tlie  bonr., 
by  means  of  the  finger,  the  hiemorrhage  was  immediately  sus- 
pended. Fortunately,  the  patient  was  a  thin  person,  and,  without 
any  great  difficulty,  with  the  assistance  of  a  small  fiexihle  silver 
needle,  I  was  enabled  to  pass  a  ligature  round  the  truuk  of  the 
pudic  artery.  This  fully  answered  the  intended  piu-pose.  The 
patient  was  saved  ;  but,  if  assistance  had  been  delayed  even  a  few 
minutes  longer,  it  must  have  been  unavailing. 

I  have  sometimes  heard  it  observed  by  bystanders,  when  a 
patient  has  lost  a  good  deal  of  blood  at  the  time  of  the  operatiop, 
'that  he  has  lost  no  more  than  it  will  do  him  good  to  lose,'  1 
have,  however,  grpaf  di>iibtfl  whether,  eveu  iu  the  case  of  the 
strongest  man,  d  adds  to  his  chance  of  recovery^ 
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I  and  it  is  evident  that,  m  the  case  of  a  person  of  originally  weak 
c^jnstitutioEi,  or  of  one  whose  bodily  powers  are  exhausted  by  hia 
previous  aufferings,  or  who  labours  under  disease  of  the  bladder 
or  kidneys,  the  loss  of  a  considerable  quantity  of  blood  in  the 

I  operation  is  likely  to  make  all  the  difference  between  its  success 
and  failure, 
I  may  take  this  opportunity  of  observing,  that  secondary  hae- 
morrhage sometimes  occurs  after  lithotomy  :  I  suppose,  in  conse- 
quence of  the  separation  of  the  slough,  A  little  boy,  on  whom  I 
had  operated,  lost,  what  was,  for  him,  a  large  quantity  of  blood  | 
and  (if  I  recollect  rightly,  for  I  have  no  notes  of  the  case)  some 

■  time  in  the  second  week  after  the  operatioQp  He  was  excessively 
lowered  by  the  haemorrhage,  but  ultimately  recovered.  Mr,  Earle 
related  to  me  a  case  of  h£emorrhage  seven  or  eight  days  after 
lithotomy,  which  occurred  to  him  in  St,  Bartholomew's  Hospital. 
The  bleeding  was  sufficient  to  be  alarming ;  but  he  succeeded  in 
stopping  it  by  introducing  through  the  wound  into  the  bladder  a 
tent^  composed  of  a  quantity  of  lint,  wrapped  round  an  elastic 
gum  catheter. 

Patients  may,  and  continoally  do,  recover,  in  whom  circumstances 
have  occurred  causing  the  operation  to  be  protracted  for  a  consider- 
able time.  Nevertheless,  other  things  being  the  siime,  it  must  be 
presumed  that,  as  the  operation  occupies  a  longer  time,  so  it  is 
more  dangerous.  When  I  was  a  student  at  the  hospital,  a  large 
fat  man,  with  a  very  large  calculus,  submitted  to  the  operation*  He 
was  in  good  health  otherwise,  but  the  stone  broke  into  a  number 
of  fragments.  There  was  a  deep  perineum  ;  and  these  circum- 
Btances  combined  made  the  operation  very  difBciilt,  although  per- 
formed by  Sir  Everard  Home,  who  was  a  very  skilful  lithotomiBt. 
The  patient  was  more  than  an  hour  on  the  table.  He  died  very 
soon  after  being  taken  hack  to  bed,  manifestly  from  exhaustion. 

■  The  causes  of  failure  which  I  have  already  enumerated  are 
connected  with  circumstances  which  occur  during  the  operation, 
and  which  may  be  supposed  to  be,  to  a  certain  extent  at  least, 

nmder  the  control  of  the  surgeon.     But  there  are  other  cases,  in 


I  I 


r     •   ! 


688  DISEASES   OF^  THE    URIXABT   OBGANS. 

which  death  takes  place  as  a  consequence  of  the  operation, 
nothiDg  has  happened  in  the  performance  of  it  whidi  tk 
anxious  surgeon  could  wish  to  have  been  otherwise.  Some  is 
viduals  are  good  subjectB  for  the  operation,  and  recover,  past 
without  a  bad  symptom,  although  the  operation  may  harct^ 
very  indifferently  performed.  Others  may  be  truly  said  tokt 
subjects,  and  die,  even  though  the  operation  be  performed  ii:i 
•  most  perfect  manner.     'WTiat  is  it  that  constitutes  thiseseri 

difference  between  these  two  classes  of  cases  ?     It  is,  acewfe  I 
I  my  experience,  the  presence  or  absence    of  organic  disease. : 

-  patient  with  organic  disease  of  other  organs  has  a  smaller  ck* 

»j ;     '  of  recovery  than  he  would  have  had  if  such  disease  did  not  ti? 

f  but  it  is  organic  disease  of  the  urinary  organs,  the  IddneTs. 

I  .    '  bladder,  or  parts  connected  with  them,  that  is  to  be  espeei 

^  apprehended,  as  increasing,  tenfold,  the  hazard  of  the  opemi' 

'     ' ,  Of  persons  in  whom  the  calculus  is  not  of  a  large  size,  on  i^^ 

^  the  operation  is  performed,  I  will  not  say  very  well,  but  n<^  ^^ 

•'  »,  unskilfully,  and  who  are  free  from  all  organic  disease,  there : 

'  '  very  few  who  do  not  recover ;  while,  of  those,  in  whom  oigs 

disease  exists,  there  are  few  who  do  not  die.  It  becomes,  then, 
duty  of  the  surgeon  to  consider  what  are  the  organic  diseases  n 
likely  to  occur  in  combination  with  stone  in  the  bladder,  and  1 
they  are  to  be  recognised  in  the  living  person,  in  order  that  he  i 
be  enabled  to  judge,  before  he  proposes  an  operation,  or  be 
he  accedes  to  the  patient's  wishes  that  he  shotdd  undertake  it,  i 
far  it  is,  or  is  not,  probable  that  it  may  prove  successful. 

The  common  enlargement  of  the  prostate  gland,  such  as  oc 
in  old  men,  and  existing  in  a  moderate  degree,  does  not  as  t 
my  observation  extends,  add  to  the  danger  of  the  operation, 
fact,  it  succeeds,  on  the  whole,  better  in  old  men  between  sev 
and  eighty  years  of  age,  than  in  those  who  are  ten  or  twenty  \ 
younger,  although  the  former  are  likely  to  have  the  prostate 
larger  size  than  the  latter.  An  excessive  enlargement  of  the 
state,  however,  is  to  be  regarded  as  an  unfavourable  circiimsti; 
inasmuch  a«,  by  adding  to  the  distance  between  the  bladder 
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ikin  of  the  perineumj  and  placing  the  bladder  beyond  the  reach  of 
the  finger,  it  iuereasea  the  difficulties  of  the  operation  to  an  extent 
which  cannot  be  well  estimated  bj  one  who  ha^  not  had  personal 
experience  of  what  those  difficulties  are,  I  may  take  this  oppor- 
tunity of  mentioning,  that  I  have  performed  the  operation  on  two 
individuals,  who  for  some  time  previousj  in  consequence  of  the 
enlargement  of  the  prostate^  had  .been  unable  to  void  a  drop  of 
urine  without  the  aid  of  the  catheter.  The  first  of  them  remained 
in  this  respect,  after  the  operation,  exactly  as  he  was  before,  and 
required  the  use  of  the  catheter,  even  while  the  wound  in  the 
perineum  was  still  open.  The  other  not  only  regained  the  power 
of  making  water,  but,  two  years  after  the  operation,  was  still  able 
completely  to  empty  bis  bladder  by  bis  own  efforts. 

It  sometimes  happens  that  the  prostate  glandj  where  it  projects 
into  the  bladder,  is  ulcerated,  I  have  formerly  explained  to  you 
what  are  the  symptoms  produced  by  this  combination  of  ulcerated 
prostate  and  calculus  in  the  bladder.  It  remains  for  me  to  tell 
you  the  result  of  the  operation  of  lithotomy,  performed  under 
these  circuniatances.  When  I  was  a  very  young  member  of  our 
profession,  I  was  present  at  two  such  operations.  In  the  first  of 
these  cases  the  operation  was  recommended  by  two  of  the  most 
eminent  surgeons  who  were  then  in  practice*  It  was  performedj  to 
all  appearance,  dexterously,  occupying  scarcely  three  minutes. 
The  patient  died  within  ten  minutes  after  he  had  been  replaced  in 
bed*  In  the  second  case  the  bladder  contained  eighteen  or  twenty 
calculi  (I  believe  more),  which,  of  course,  made  the  operation 
more  tedious.  As  soon  as  it  was  over,  the  patient  fell  into  a  state 
of  stupor,  from  which  he  never  recovered.  He  died  in  about 
twelve  hours. 

Chronic  inflammation  of  the  mucous  membrane  of  the  bladder 
is  not  very  uncommon  in  cases  of  calculus  in  the  bladder ;  and 
although  by  no  means  a  favourable  circumstance,  is  not  to  be 
regarded  as  so  unfavourable  as  to  justify  you  in  declining  to  per- 
form the  operation  on  this  accoimt ;  indeed,  if  you  were  to  do  so, 
all  your  patients  with  fusible  calculus  would  be  left  to  die,  for  it  is 
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on  thlB  chronic  inflammation  that  the  deposition  of  the  ci 
phosphatei<,  which  constitute  the  fusible  calculus,  usually  isfi 
But  chronic  inflammation  of  the  mucous  membrane  is  sootti 
aggravated,  so  much  so,  indeed,  as  to  assume  the  chanctts 
acute  inflammation.  The  inclination  to  void  the  urine  is  tki 
ceflsant,  night  and  day,  preventing  sleep,  and  attended  withlw 
suffering.  The  urine  deposits  a  large  quantity  of  offenavfj 
adhesive  mucus,  of  a  red  colour,  in  consequence  of  blood  I 
blended  with  it  Such  cases  as  these  are  unfavourable  iur 
operation.  It  may  hasten  the  patient^s  death ;  or  more  &eq« 
the  patient  will  die  in  spite  of  it,  and  the  operation  will  hiw 
credit  of  having  occasioned  his  dissolution.  I  have  twice  peril 
the  operation  under  the  circumstances  which  I  just  mentioned 
neither  case  did  I  recommend  it,  but  the  contrary.  The  paa 
however,  required  it  of  me,  being  driven  to  it  by  excessive  a 
ing;  and  I  performed  it  in  compliance  with  their  wishes, 
matter  of  duty.  I  will  tell  you  the  result.  The  first  p 
experienced  great  and  immediate  relief.  The  wound  gnum 
and  was  completely  healed  in  less  than  three  weeks ;  but,  n 
theless,  it  was  evident  that  there  was  something  wrong, 
patient  was  languid  and  listless,  incapable  of  exertion,  an 
even  desiring  to  make  it.  At  the  end  of  a  fortnight,  or  i 
more,  he  began  to  complain  of  pains,  like  those  of  rheunu 
hut  more  severe,  in  the  shoulder,  arm,  and  other  parts  of  the 
He  had  rigors,  gradually  became  weaker  and  weaker  and 
ahout  a  month  after  the  operation.  On  examining  the  bodj 
mucous  membrane  of  the  bladder  was  found  still  bearini 
marks  of  much  inflammation.  The  inflammation  had  extern 
tlie  cellular  membrane  oxt ornal  to  the  bladder,  which  wa«<  in 
parts,  infiltrated  with  lymph  and  serum ;  and  a  small  quant: 
pus  had  been  effiised  in  the  neighbourhood  of  one  ureter.  ( 
the  kidneys  was  almost  completely  wasted ;  but  this  was  i 
festly  the  result  of  disease  at  some  former  period,  and  ; 
I)robability,  had  no  immediate  connection  with  the  patient's « 
h\  the  second  case  there  was  also  great  immediate  relief:  so 
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for  some  days  there  were  no  bad  symptoms  of  any  description^  and 
I  told  the  patient's  friends  that  all  danger  firom  the  operation  was 
at  an  end.  Bat  at  the  end  of  about  a  week  from  the  time  of  the 
calculus  having  been  extracted^  he  began  to  sink.  It  was  difficult 
to  say  what  he  ailed,  but  it  was  evident  that  his  physical  powers 
were  on  the  decline ;  and  in  the  course  of  four  or  five  days  more 
he  died.  On  examining  the  body,  the  mucous  membrane  of  the 
bladder  was  found  to  be  of  a  dark  colour,  in  consequence  of  its 
vessels  being  very  much  loaded  with  blood.  The  same  appearance 
was  traced  along  the  membrane  of  the  ureters  to  the  pelves  and 
infundibula  of  the  kidneys,  and  these  last-mentioned  parts  were 
distended  with  what  appeared  to  be  an  admixture  of  pus  and 
adhesive  mucus. 

From  what  I  have  seen  in  some  other  cases,  I  am  led  to  believe 
that  these  patients  would  have  died  nearly  as  soon,  perhaps  quite 
as  soon,  if  the  operation  had  not  been  performed.  They  died,  as  I 
have  already  said,  in  spite  of  the  operation,  and  not  in  conse- 
quence of  it^  But  these  are  distinctions  which  the  public,  and 
even  some  members  of  our  own  profession,  do  not  comprehend. 
It  is  desirable,  on  all  accounts,  to  avoid,  if  possible,  performing 
an  operation  under  these  peculiar  circumstances.  Such  cases  only 
tend  to  bring  it  into  disrepute,  and  prevent  some  other  persons 
submitting  to  it,  in  whom  there  might  be  scarcely  a  doubt  as  to 
its  success. 

In  the  last-mentioned  case  there  was  disease  in  the  kidneys,  the 
consequence  of  inflammation  extending  upwards  along  the  ureters, 
from  the  mucous  membrane  of  the  bladder.  But  disease  origi- 
nating in  the  kidney,  where  the  bladder  itself  is  in  a  healthy 
state,  equally  adds  to  the  danger  of  the  operation.  The  patient  is 
unable  to  bear  the  shock  which  the  operation  gives  to  his  nervous 
system,  and  the  loss  of  blood  which  unavoidably  attends  it,  and 
dies  either  immediately  after  the  operation,  or  before  the  wound 
is  healed.  It  is  true  that  he  labours  imder  a  mortal  disease ;  and 
that  he  would  have  died  sooner  or  later  if  the  operation  had  not 
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]>ocn   performed;   but  the  operation    hastens  his  death, 
therefore  to  be  avoided. 

A  boy,  sixteen  years  of  age,  a  midshipman  in  the  nai 
for  many  years  laboured  under  severe  pains  in  the  loins,  a; 
terly  had  suffered  from  the  usual  symptoms  of  calculus 
bbulder.  The  poor  fellow,  however,  went  on  doing  his  ( 
board  ship,  until  he  could  do  it  no  longer.  He  was  then 
under  my  care.  His  sufferings  from  the  calculus  were  eic 
and,  in  addition  to  these,  he  had  severe  pains  in  the  loi 
occasional  rigors.  The  urine  was  turbid,  and  when  exp 
heat,  or  on  the  addition  of  nitric  acid,  exhibited  a  large  dc 
al})umen ;  and  Dr.  Prout,  who  was  consulted  with  me,  c 
some  other  circumstances  connecteil  with  its  chemical  comj 
which  he  had  never  before  noticed,  except  in  combinati 
or^ranic  disease  of  the  kidney.  Besides  all  this,  the  pati 
depressed  and  languid,  and  losing  flesh.  Under  these 
stances.  Dr.  Prout  and  myself  strongly  advised  that  he  she 
undergo  the  operation.  Some  time  afterwards,  however, 
feringa  from  the  disease  became  so  severe,  that  he  decl 
would  rather  die  than  submit  to  them  any  longer;  anci 
earnest  request  of  himself  and  his  friends,  I  removed  tl 
from  the  bladder.  It  was  of  a  moderate  size,  and  compose 
oxalate  of  lime.  Everything  in  the  operation  and  imm 
after  it  was  as  favourable  as  possible.  F'or  the  first  w 
patient  seemed  to  go  on  well :  he  was  free  from  pain,  and 
and  his  health  improved.  The  only  remarkable  circumsta 
an  enormous  secretion  of  urine,  amounting  to  diabetes. 
end  of  a  few  days  this  ceased,  but  it  was  followed  by  a  profii 
rhcea.  There  was  a  succession  of  watery  evacuations  fi 
bowels,  which  nothing  could  check.  He  became  weal< 
weaker,  had  a  shivering,  and  died  before  the  usual  reactii 
place,  about  a  fortnight  after  the  operation.  On  examin 
body,  an  enormous  abscess  was  found  in  one  kidney,  ai 
nocted  with  it,  five  or  six  calculi  of  the  oxalate  of  lime,  of 
sizes  and  of  irregular  shapes. 
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The  following  remarkable  ease  occurred  in  this  hospital  in  the 
year  1808.  Sir  Everard  (then  Mr.)  Home  performed  the  opera- 
tion for  stone  in  the  bladder  on  a  boy  seventeen  years  of  age.  The 
patient  was  in  a  state  of  depression  previous  to  the  operation ; 
but  with  such  knowledge  as  existed  at  that  time  on  these  subjects, 
it  was  not  supposed  that  there  were  any  sufficient  reasons  why  he 
should  not  undergo  it.  In  the  course  of  the  following  night,  however, 
he  died.  On  dissection,  the  bladder  was  found  inflamed,  and  the 
mucous  membrane  ulcerated.  The  ureters,  pelves,  and  infundi- 
bula  of  the  kidneys  were  dilated.  The  kidneys  themselves  were 
of  a  pale  colour,  and  in  the  upper  part  of  each  of  them  was  a 
large  abscess.  The  abscess  connected  with  the  right  kidney  had 
burst  into  the  abdomen  (probably  at  the  time  of  the  operation), 
and  not  less  than  half  a  pint  of  pus  had  become  effused  into  it 
immediately  below  the  liver. 

Before  determining  on  lithotomy,  you  have  no  more  important 
duty  to  perform  than  that  of  inquiring  into  the  state  of  the  kid- 
neys. I  have  already  explained  to  you  what  symptoms  mark  the 
existence  of  disease  in  the  kidneys,  connected  with  calculi.  One 
thing  to  be  especially  attended  to,  with  a  view  to  a  correct  dia- 
gnosis, is  the  state  of  the  urine.  The  urine  may  be  alkaline,  and 
thus  in  an  unnatural  state,  and  yet  the  kidneys  may  be  free  from 
organic  disease,  and  the  patient  a  proper  subject  for  the  operation. 
It  is  purulent  and  turbid  urine,  loaded  with  albumen,  by  which 
your  apprehensions  as  to  the  result  of  an  operation  will  be  chiefly 
excited.  Albuminous  urine,  however,  where  all  other  circumstances 
are  quite  £a.vourable,  affords  no  good  reason  for  your  declining  the 
operation.  I  had  a  patient  with  stone  in  the  bladder,  a  gentleman 
sixty  years  of  age,  whose  urine  was  constantly  turbid  when  first 
voided,  depositing  albuminous  or  fibrinous  matter  afterwards.  At 
first,  I  hesitated  to  recommend  the  operation;  but  finding  that 
he  had  no  other  bad  symptoms,  my  opinion  altered.  I  performed 
the  operation;  the  patient  recovered  without  the  smallest  un- 
toward circumstance  occurring,  and  lived  for  several  years,  dying 
at  last  of  another  complaint. 

TT  2 
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Success  in  lithotomy  must  undoubtedly  depend  in  a  great  ( 

gree  on  the  manual  skill  of  the  surgeon,  and  on  the  mode 

which  the  operation  is  performed ;  but  it  depends  still  more  on  i 

condition  of  the  patient  with  respect  to  his  general  health,  es] 

cially  on  the  existence  or  non-existence  of  organic  disease.     1 

a  little  may  be  attributed  to  accident,  which  may  at  one  ti 

throw  in  your  way  a  succession  of  cases  which  are  favourable,  a 

at  another  time  a  succession  of  cases  which  are  unfavourable 

the  operation ;  and  hence  it  has  often  happened,  that  a  surges 

who  has  been  fortunate  in-  the  results  of  his  practice  as  a  litl 

tomist  at   one   period,  has   been   unfortunate    at   another,     i 

experienced  surgeon  has  generally  an  advantage  over  others, 

consequence  of  his  greater  skill  in  diagnosis,  by  which  he  is  enabl 

to  determine  whether  the  constitution  be,  or  be  not,  oppressed 

any  organic  disease,  especially  of  the  urinary  organs,  and  parts 

immediate  connection  with  them.     What  I  have  said  in  form 

lectures  will,  I  trust,  be  found  of  use  to  you  on  these  occasioi 

But  let  me  give  you  one  caution  more :  never  hastily  proceed 

an  operation  where  a  calculus  has  existed  in  the  bladder  for  a  gre 

number  of  years.     It  is  in  such  cases  especially  that  you  are 

expect  it  to  be  of  great  magnitude,  and  that  you  are  also  to  appr 

hend  the  existence  of  disease  in  the  bladder  or  kidneys,  or  absce 

in  the  cellular  membrane  of  the  pelvis.     Be  assured,  that  tl 

operation  seldom  fails  where  it  is  resorted  €o  at  an  early  perio< 

but  that  there  is  always  danger  in  delay.     Many  an  individuf 

influenced  by  his  own   fears,  or  in   compliance  with  the  absui 

advice  of  his  friends,  has  missed  the  period  at  which  an  operj 

tion  would  have  been  almost  free  from  danger ;  has  dragged  c 

an  anxious  and  uncomfortable  existence,  month  after  month,  ar 

even  year  after  year;  trying,  at  one  time,  medicines  prescribe 

by  regular  physicians,  and,  at  another  time,  medicines  prescribe 

by  quacks — all  to  no  purpose ;  and  at  last  has  been  driven  by  h 

i  sufferings  to  make  up  his  mind  to  undergo  the  operation,  when  h 

1  condition  has  become  so  altered,  that  a  prudent  surgeon  wou 

either  altogether  decline  to  undertake  it,  or  would  perform  it  wii 
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great  unwillingness,  and  solely  as  an  act  of  duty,  or,  if  you  please, 
of  humanity,  towards  a  suffering  fellow-creature. 

ON   SOME  OTHER  METHODS  OP  LITHOTOMY. 

Whatever  advances  may  have  been  made  in  the  other  parts  of 
surgery,  it  may  be  confidently  asserted,  that  there  has  been  no 
real  improvement  in  the  lateral  operation  of  lithotomy  since  it 
was  practised  by  Cheselden,  more  than  a  century  ago.  The  method 
which  I  have  described  to  you  is,  indeed,  that  of  Cheselden,  from 
whom  it  has  been  adopted  generally,  not  only  by  the  operators  of 
this  country,  but  by  those  of  the  Continent  of  Europe. 

There  have  not  been  wanting,  however,  ingenious  persons,  who 
have  endeavoured  to  extract  calculi  from  the  bladder  in  other 
ways,  in  the  expectation  of  discovering  an  operation  simpler,  or 
safer,  than  that  of  Cheselden.  Of  late  years,  an  attempt  has  been 
made  in  Paris  to  revive  the  high  operation,  in  which  the  incision 
of  the  bladder  is  made  at  its  fundus,  where  it  lies  behind  the 
pubes,  and  immediately  below  the  part  at  which  the  peritonaeum 
is  reflected  over  it.  The  high  operation  was,  indeed,  recommended 
by  Cheselden  himself,  in  the  early  part  of  his  career ;  but  he  soon 
abandoned  it  for  the  lateral  operation,  from  which  last  method  he 
never  deviated  afterwards.  The  late  advocates  for  the  high  opera- 
tion, however,  suppose  that  they  have  made  in  it  an  essential  im- 
provement, inasmuch  as  they  adopt  means  for  keeping  the  bladder 
empty  of  urine  afterwards,  so  as  to  allow  the  wound  in  its  fundus 
to  heal,  without  the  danger  of  an  effusion  taking  place  into  the 
surrounding  cellular  membrane.  For  this  purpose  some  make  an 
incision  into  the  urethra  from  the  perineum,  from  which  they 
introduce  an  elastic  gum  canula  into  the  bladder ;  while  others 
employ  the  simpler  expedient  of  a  gum  catheter,  introduced  by 
the  urethra  in  the  usual  manner.  I  have  been  present  on  three 
or  four  occasions,  when  the  high  operation  was  performed ;  but 
nothing  that  I  have  witnessed  would  lead  me  to  recommend  it  to 
you ;  nor,  indeed,  does  it  appear  to  me  that  you  would  be  justified 
in  the  performance  of  it,  except  in  the  case  of  a  thin  person,  with 


646  DISEASES   OF  THE   URINABT    ORGANS. 

a  stone  of  so  large  a  size,  that  the  extraction  of  it  by  the 
method  would  be  either  impracticable,  or  attended  with  the  g 
risk  to  the  patient's  life.  But  even  for  cases  such  as  these, : 
be  a  question,  whether  there  is  not  a  better  method  of  proce 
in  the  recto-vesical  operation ;  in  which  the  incision  of  the 
neum  is  made  to  extend  through  the  tunics  of  the  rectum  ai 
sphincter  ani  muscle.  Here  the  parts  which  afford  the 
resistance  to  the  extraction  of  a  large  stone  are  divided 
although  the  incision  of  the  neck  of  the  bladder  extends  b 
the  boundaries  of  the  prostate,  the  ill  consequences  arising 
the  escape  of  urine  into  the  cellular  membrane  are  likely  to 
great  measure  obviated,  in  consequence  of  the  free  opening ' 
has  been  made  into  the  rectum.  If  you  refer  to  a  case  wl 
have  already  related,  in  which,  some  days  after  the  removal 
calculus  by  the  usual  method,  I  was  induced  to  lay  the  woui 
the  perineum,  as  far  as  the  neck  of  the  bladder,  completelj 
the  rectum,  you  will  find  in  it  much  in  favour  of  the  recto-v< 
operation  in  those  cases,  in  which  the  great  bulk  of  the  i 
makes  an  extensive  incision  of  the  prostate  and  bladder  nece£ 
Further  than  this,  I  have  little  to  offer,  from  my  own  experi< 
on  this  subject.  In  the  only  instance  in  which  I  performed 
recto-vesical  operation,  the  patient,  who  had  suffered  from  a  i 
in  the  bladder  for  more  than  twenty  years,  died  in  about  t 
week8,  with  abscesses  in  the  kidneys,  and  a  large  abscess  on 
side  of  the  pelvis,  having  no  communication  with  the  wound, 
which  I  believe  to  have  existed  long  before  he  came  under 
care.  The  stone  in  this  case  had  been  supposed  to  be  of  an  um 
magnitude.  It  proved  to  be  much  smaller  than  was  expected ; 
I  felt  convinced  at  the  time,  that  if  it  had  been  many  t 
larger  than  it  was^it  would,  nevertheless,  have  been  extrs 
with  the  greatest  facility. 

CALCULI  OP  THE  PROSTATE  GLAND. 

Calculi  occasionally  form  in  the  ducts  of  the  prostate  gland. 

the  museum  of  this  hospital  there  is  a  preparation  of  an  enla 

\  prostate,  in  every  part  of  which  are  found  minute  calculi,  noi 
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them  bigger  than  a  pin's  head,  and  too  numerous  to  be  counted. 
In  general,  however,  they  are  fewer  in  number,  and  larger  in  size ; 
I  have  seen  them  as  large  as  a  pea^  or  even  as  a  horse-bean.  They 
are  composed  of  the  phosphate  of  lime,  are  of  a  light  brown  colour, 
and  not  imfrequently  are  smooth  and  somewhat  glossy  on  the  sur- 
face. I  believe  that  they  frequently  exist  for  a  considerable  time, 
without  the  patient  being  aware  that  he  labours  under  any  kind  of 
disease.  In  other  cases  they  cause  a  sense  of  irritation,  referred  to 
the  perineum  and  neck  of  the  bladder,  and  sometimes  a  difficulty  of 
making  water;  so  that  patients  have  applied  to  me,  supposing 
themselves  to  labour  under  a  stricture  of  the  urethra,  whose  real 
complaint  was  the  formation  of  prostatic  calculi. 

We  know  of  no  medicine  that  is  capable  of  preventing  the  for- 
mation of  this  kind  of  calculus;  and  in  ordinary  cases  there  seems 
to  be  nothing  for  us  to  do,  beyond  the  occasional  introduction  of  a 
full-sized  bougie,  to  keep  the  urethra  dilated,  and  thus  favour  the 
escape  of  the  calculi  as  fast  as  they  become  disentangled  from  the 
ducts  of  the  prostate,  in  which  they  have  been  generated. 

There  are  some  cases  in  which  a  number  of  these  calculi  are  col- 
lected in  a  cyst  in  the  prostate  gland  plainly  perceptible  by  means 
of  a  metallic  sound  introduced  into  the  urethra,  and  just  before  it 
enters  the  bladder ;  to  be  felt  also  from  the  rectum,  sliding  on  each 
other  under  the  pressure  of  the  finger.  In  a  case  of  this  kind  you 
may  introduce  a  staff  into  the  urethra:  and,  with  this  for  your  guide, 
make  an  incision  in  the  perineum  extending  to  the  prostate,  but 
lot  into  the  bladder,  and  thus  extract  the  calculi.  Several  years 
ago,  in  a  case  of  this  kind,  I  succeeded  in  removing  a  large  number 
of  prostatic  calculi  with  the  assistance  of  Weiss's  urethra  forceps. 
There  is  always  danger  of  some  of  these  calculi  finding  their  way 
into  the  bladder,  and  thus  laying  the  foundation  of  calculi  of  that 
organ.  This  happened  in  the  case  to  which  I  have  just  referred; 
so  that,  after  I  had  completely  emptied  the  cyst  of  the  prostate,  I 
had  to  remove  a  considerable  number  of  calculi,  of  a  still  larger 
size,  but  of  the  same  chemical  composition,  from  the  cavity  of  the 
bladder. 
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TREATMENT  OF  CALCULUS  OF   THE    FEMAXK   BLADDER. 

In  women,  calculi  of  a  small  size  are  expelled,  as  they  arc 
male  sex,  without  ulceration  or  other  injury  to  the  iirethi 
without  the  patient  suffering  any  inconvenience  afterwards. 

Calculi  of  a  very  considerable  size  occasionally  escape  frc 
female  bladder;  but  the  natural  cure  in  these  cases  is  effec 
a  less  simple  process.  A  woman  was  admitted  into  our  h< 
under  the  care  of  the  physicians.  On  inquiring  into  her  ca 
apothecary  of  the  hospital  found  a  large  calculus  Ijring  in  the  y 
and  he  extracted  it  with  bis  fingers.  The  urethra  and 
had  ulcerated,  and  the  calculus  had  passed  through  the  ulc 
opening.  The  patient  was  thus  relieved  of  the  disease  luider 
she  had  for  a  long  time  laboured ;  but  it  left  another  anc 
distressing  disease  behind  it,  namely,  an  incontinence  of 
Many  cases  similar  to  this  have  been  recorded  by  writers ;  an 
will  find  a  paper  on  the  subject,  which  is  well  worthy  oi 
attention,  by  Dr.  Yelloly,  in  one  of  the  volumes  of  the  '  M< 
Chinirgical  Transactions.'  There  is  reason  to  believe  that  in< 
nence  of  urine  always  follows  the  natural  cure,  where  the  cal 
has  made  its  way  out  of  the  bladder  by  ulceration. 

The  peculiar  structure  of  the  female  urethra  renders  it  i 
more  capable  of  dilatation  than  the  urethra  of  the  other  sex ; 
6ton(\s  of  considerable  size  may  be  removed  in  this  manner,  wii 
the  aid  of  any  cutting  instrument  If  you  look  over  the 
volumes  of  the  Philosophical  Transactions,  you  will  find  that 
is  no  new  invention ;  but  the  operation  had  fallen  into  disuse, 
indeed,  I  may  my  that  it  had  been  forgotten,  when  it  was  re> 
by  Mr.  Thomas.  Mr.  Thomas  was  called  to  a  lady,  who,  I  1 
not  for  what  purpose,  had  deposited  an  ivory  toothpick,  three  in 
long,  in  her  bladder.  He  introduced  a  piece  of  sponge  tent 
the  urethra ;  as  the  sponge  swelled,  the  urethra  became  dilated 
the  toothpick  was  then  easily  extracted.  Since  then  the  same  oj 
tion  has  been  performed  by  Sir  Astley  Cooper,  and  various  c 
surgeons.    I  have  myself  employed  this  method  in  several  instai 
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In  the  first,  I  accomplished  the  dilatation  by  means  of  a  piece  of 
sponge  tent;  in  the  others,  I  made  use  of  the  dilator  which  Mr.  Weiss 
has  invented  for  this  purpose,  and  which  is  undoubtedly  to  be  pre- 
ferred to  the  sponge  tent,  as  it  enables  you  to  dilate  the  parts  very 
gradually,  and  does  not  interfere  with  the  free  escape  of  the  urine. 
None  of  these  patients  suffered  from  actual  incontinence  of  urine, 
but  one  of  them,  in  whom  the  calculus  was  of  a  large  size,  could 
not  retain  more  than  two  or  three  ounces  of  urine  in  the  bladder 
afterwards. 

When  you  attempt  the  dilatation  of  the  female  urethra,  I  would 
advise  you  to  proceed  gradually.  The  process,  however,  may  in 
most  instances  be  completed,  and  the  stone  extracted,  in  less  than 
twenty-four  hours.  If  you  use  the  sponge  tent,  it  should  be  of  that 
kind  which  is  made  by  compressing  a  piece  of  wet  sponge  between 
two  pieces  of  board  in  a  vice,  or  under  a  very  heavy  weight,  and 
not  that  prepared  with  wax ;  and  the  tent  should  be  once  or  twice 
removed  and  renewed,  in  order  that  it  may  be  increased  in  size, 
and  also  that  the  patient  may  not  suffer  from  retention  of  urine. 

But  the  method  of  dilatation  is  not  to  be  recommended  except 
in  cases  of  calculi  of  moderate  size.  Where  the  stone  is  large,  an 
incision  of  the  urethra  is  necessary  for  its  extraction ;  and  thia  may 
be  accomplished  in  the  following  manner : — Introduce  a  director  or 
straight  staff  into  the  urethra  and  bladder,  and  then,  by  means  of 
a  cutting  gorget,  a  common  straight  bistoury,  or  the  bistouri  cach^, 
divide  one  side  of  the  urethra,  dilating  that  canal  to  a  suflScient 
size  for  the  introduction  of  the  forceps.  It  has  been  most  usual 
to  make  the  incision  of  the  lu-ethra  obliquely  downwards  and 
outwards,  so  as  to  include  a  small  portion  of  the  vagina.  The 
bladder  is  completely  within  reach  of  the  finger,  and  nothing  can 
be  more  easy  or  expeditious  than  the  method  I  have  just  described. 
But  the  patient  is  generally  subject  to  the  great  inconvenience  of 
an  incontinence  of  urine  afterwards.  I  need  not  tell  you  how 
important  it  is  that  such  a  result  should  be  avoided.  The  late  Mr. 
Hey,  of  Leeds,  in  one  instance,  after  the  operation,  introduced  a 
tent,  formed  of  a  roll  of  linen,  into  the  vagina :  I  conclude  that 
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thij!!  wa«  dooe  with  a  view  t-o  keep  the  cut  surfaces  in 
appot^itioD)  and  cause  them  to  unite  by  the  first  ioteuti 
Til#,  the  expertment  suocetded,  ud  the  patient  was  abi 
her  iirine  afberwards,  I  repeated  Mr,  liey^»  experimei 
ill  St,  George's  Hospital,  but  not  with  the  aame  BUceS 
patient,  however,  was  a  youDg  and  restless  chiid :  it  waa  ( 
retain  the  tetit  in  the  va^na,  and  I  do  Dot  think  tl 
inifttance,  the  method  was  fairly  tried.  1  have  not  re 
expL-riaieDt,  ai  I  have  been  mfonned  that  it  has  faile 
hauda, 

I  was  led  to  believe  that  the  whole  of  the  female  uret 
be  dilated  ea«ily,  and  to  a  gr^t  extent,  with  the  excepti 
external  orifice;  and^  under  this  impression,  in  the  next 
came  under  ray  care^  I  tried  another  raodifi cation  of  the 
Having  introduced  a  straight  staff  into  the  urethra^  I 
incision  extending  through  the  pecidiar  structure  which 
the  ( orifice  of  that  canal,  but  no  further.  The  wound  di 
tend  more  than  one  third  of  an  inch,  and  was  in  the  1 
urethra,  I  was  then  enabled  gradually,  and  with  very  lii 
to  introduce  a  pair  of  forceps,  and  extract  the  calculi 
patient  after  the  operation  was  not  troubled  with  actual 
nence  of  urine.  She  could  retain  it  for  one  or  two  hours^ 
so  long  as  an  ordinary  person.  The  calculus,  howevef^ 
case,  was  not  of  above  an  average  size ;  and  I  do  not  sup] 
the  flame  method  of  operating  would  be  found  applicable 
in  which  it  was  of  large  dimensions. 

Soon  after  this  I  had  an  opportuaity  of  trying  another 
of  operating,  wliich,  as  I  was  informed,  had  been  adopi 
eminent  provincial  surgeon,*  and  which  had  not  been  foli 
the  usual  incontinence  of  urine.     I  introduced  a  bistoi 
into  the  urethraj  having  previously  fixed  the  screw  in  the 
the  instrument,  so  that  the  cutting  edge  could  not  be 
project  more  than  to  a  very  email  extent;  perhaps  to  al 
sixth  of  an  inch.     Then  drawing  out  the  btstouri,  with  the^ 

*  Mr.  Hodgson  of  Birmlugliam. 
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edge  turned  directly  upwards,  I  endeavoured  to  divide  the  mem- 
brane of  the  urethra  immediately  below  the  symphysis  of  the 
pubes,  without  allowing  the  incision  to  extend  into  the  contiguous 
cellular  structure.  The  next  step  of  the  operation  was  to  intro- 
duce Weiss's  dilator,  and  dilpte  the  urethra,  so  as  to  allow  of  the 
introduction  of  the  finger,  and  afterwards  of  the  forceps,  into  the 
bladder.  As  the  urethra  now  offered  no  resistance,  this  dilatation 
was  readily  effected  in  the  course  of  a  few  minutes ;  and  thus  the 
stone  was  extracted.  The  patient,  like  the  preceding  one,  did  not 
suffer  from  actual  incontinence  of  urine  after  the  operation ;  she 
could  not,  however,  retain  it  for  so  long  a  time  as  before  the  disease 
existed ;  I  believe  not  longer  than  two  hours. 

But  I  have  performed  the  same  operation  since  in  several  other 
cases  with  a  still  more  favourable  result.  In  two  of  them  I  ascer- 
tained that  the  urine  wps  perfectly  retained  afterwards.  The 
stones,  however,  in  these  cases  were  of  moderate  size.  Where  the 
stone  is  large,  I  suspect  that  there  is  no  method  of  removing  it 
entire  from  the  female  bladder  without  an  incontinence  of  urine,  to 
a  greater  or  less  extent,  being  a  consequence  of  the  operation. 


652  DISEASES  OF  THE    URINABT    ORGANS. 


LECTURE    XV. 

LITHOTRITT. 

Until  within  the  last  few  years,  lithotomy  was  the  only  method 
practised  by  surgeons  for  the  purpose  of  extracting  calculi  from 
the  bladder.  In  the  year  1821,  as  I  have  already  mentioned,  Sir 
•  Astley  Cooper  first  succeeded  in  the  removal  of  small  calculi  by 
means  of  the  m-ethra  forceps.  Since  then  a  still  more  important 
addition  has  been  made  to  our  means  of  relieving  patients  afflicted 
with  this  malady,  by  the  invention  of  an  operation  which  has  for 
its  object  to  crush  the  calculus,  and  thus  enable  it  to  escape,  or  be 
withdrawn,  from  the  bladder  and  urethra  in  fragments. 

Various]*  individuals  have  claimed  some  share  of  the  credit  of 
introducing  this  operation  to  the  world.  As  long  ago  as  the  year 
1775,  General  Martin,  then  a  resident  in  India,  contrived  to  pass 
an  instrument  through  his  urethra  into  the  bladder,  which  he  em- 
ployed as  a  rasp,  by  means  of  which  he  was  enabled  to  detach 
small  fragments  of  a  calculus.  It  was  generally  believed  that  he 
had  succeeded  in  effecting  a  cure  of  his  complaint.  But  the 
report  was  exaggerated,  as  is  proved  by  the  singular  history  of  his 
case,  published  by  Sir  Everard  Home,  at  the  end  of  the  second 
volume  of  his  *  Observations  on  Diseases  of  the  Prostate  Gland.' 

In  the  year  1817,  Mr.  Elderton,  formerly  a  student  in  attendance 
on  my  lectures,  sent  for  my  inspection  the  plan  of  an  instrument 
which  he  proposed  to  make  with  a  view  to  this  kind  of  operation ; 
but,  as  far  as  I  know,  no  such  instrument  was  ever  employed  in 
surgery. 

But  whatever  may  have  been  thought,  or  said,  or  planned  by 
others,  there  seems  to  be  no  doubt  that  the  individual  who  first 
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actually  practised  this  mode  of  treating  calculous  disorders  was 
M.  Civiale,  of  Paris,  and  to  him  therefore  the  world  is  mainly 
indebted  for  this  great  improvement  in  surgery. 

It  scarcely  ever  happens,  however,  that  an  invention  is  perfect  in 
the  first  instance ;  and  the  operation  which  I  am  about  to  describe 
is  not  that  which  was  introduced  by  M.  Civiale  formerly,  nor 
which  that  distinguished  surgeon  himself  practises  at  the  present 
time. 

Many  years  ago  Mr.  Weiss  made  an  instrument  on  the  principle 
of  what  I  have  called  the  sliding  forceps,  having  a  screw*  attached 
to  it  for  the  purpose  of  dividing  calculi,  while  still  in  the  bladder, 
into  fragments ;  but  it  was  of  rude  construction,  and  such  as  it 
then  was,  was  certainly  not  fitted  for  use  on  the  living  person. 

Some  time  after  M.  Civiale  had  begun  to  practise  the  mechanical 
destruction  of  calculi  in  Paris,  Baron  Heurteloup  engaged  in  the 
same  undertaking  in  this  country.  At  first  he  pursued  M.  Civiale's 
method  of  operating;  but  finding  it  liable  to  some  very  serious 
objections,  he  adopted  the  principle  of  the  sliding  forceps  invented 
by  Mr.  Weiss,  at  the  same  time  modifying  its  shape  so  as  to  render 
it  more  convenient  for  being  passed  into  the  bladder,  and  for 
seizing  and  retaining  the  stone  afterwards.  Besides  this,  he  made 
another  change  in  the  instrument,  rejecting  the  screw,  and  substi- 
tuting for  it  a  peculiar  apparatus  which  enabled  him  to  crush  the 
calculus  by  the  stroke  of  a  hammer.  Now  the  first  of  these  alter- 
ations made  by  Baron  Heurteloup  I  believe  to  have  been  of  essen- 
tial importance ;  in  fact,  without  it  the  instrument  would  have 
remained  wholly  inapplicable  to  any  useful  purpose.  But  as  to 
the  second  alteration  I  cannot  say  that  anything  that  I  have  seen, 
either  in  my  own  practice  or  in  that  of  others,  would  lead  me  to 
regard  it  as  being  any  improvement  whatever.  On  the  contrary, 
all  the  experience  which  I  have  had  would  lead  me  to  believe  that 
in  those  cases,  to  which  this  operation  can  be  properly  applied, 

•  The  application  of  the  screw  waa  first  suggested  by  Mr.  Hodgson,  Presi- 
dent of  the  Royal  College  of  Surgeons  of  England,  then  Surgeon  to  the 
Birmingham  Hospital. — C.  H. 
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there  is  nothing  that  can  be  done  by  the  hammer  which  may  Dei 
be  done  quite  as  eflfectually  by  the  screw,  while  the  latter  metW 
is  not  liable  to  many  serious  objections  which  may  be  urged  agaimt 
the  former. 

It  is  not,  however,  my  intention  to  enter  into  any  critical  dir 
cussion  of  the  comparative  merits  of  these  two  methods  of  pro- 
ceeding. My  principal  object  in  these  lectures  is  to  give  yon  tk 
results  of  my  own  experience,  to  put  you  as  nearly  as  I  can  do  » 
in  my  own  place ;  and  I  shall,  therefore,  without  further  commeDt, 
proceed  to  explain  the  steps  of  the  operation  which  I  have  myseH 
adopted,  and  which  I  would  recommend  you  to  practise. 

The  instrument  made  by  Mr.  Weiss,  and  which  seems  to  me 
to  be  not  capable  of  much  improvement,  consists  of  a  very  strong 
sliding  forceps,  having  adapted  to  it  a  handle,  in  which  is  a  screw, 
by  means  of  which  the  forceps  may  be  closed  with  sufficient  force 
to  break  the  calculus,  which  has  been  seized  between  the  blades 
The  average  length  of  Mr.  Weiss's  instrument  is  eleven  indies 
exclusive  of  the  handle.  It  is  straight  for  the  first  nine  indies, 
while  the  remaining  two  inches,  or  two  inches  and  a  half,  at  tbc 
extremity  remote  from  the  handle,  are  bent  with  a  more  sudden 
turn  than  is  usual  in  a  catheter.  You  will  require  to  be  provided 
with  several  such  instruments  of  various  sizes,  and  with  some 
variety  of  shapes.  For  calculi  of  a  small  size  the  construction 
need  not  differ  from  that  of  the  common  urethra-forceps  which  1 
described  formerly,  except  in  the  addition  of  the  screw,  and  in  the 
opposite  surfaces  of  the  blades  having  some  small  projections  or 
teeth ;  but  for  those  of  a  larger  size  you  must  be  provided  with  a 
forceps,  in  the  fixed  blade  of  which  there  is  a  longitudinal  slit, 
while  there  is  a  corresponding  wedge-like  projection,  fitted  to  enter 
the  slit,  in  the  opposite  surface  of  the  movable  blade.  In  using 
this  instrument  you  will  extract  no  fragments  of  the  calculus  at 
the  time ;  they  will  drop  into  the  bladder  both  laterally  and  through 
the  longitudinal  aperture.  Besides  others  which  I  shall  explain 
liereafter  it  has  this  advantage,  that  it  will  enable  you  to  crush  a 
calculus  which  could  not  be  crushed  otherwise,  and  even  those  of  a 
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larger  size  than  could,  without  great  danger  as  to  life,  be  extracted 
by  lithotomy. 

On  some  occasions  you  will  require  an  instrument  of  greater 
length  than  those  which  I  have  mentioned.  I  have  one  thirteen 
inches  long,  which  I  had  made  for  a  patient  with  an  enormous  irre- 
ducible inguinal  hernia,  and  in  whom  the  common  forceps  would 
scarcely  reach  the  neck  of  the  bladder. 

The  diameter  of  the  lithotrity-forceps  may  vary  according  to  the 
size  of  the  calculus  and  that  of  the  urethra.  As  a  general  ride, 
and  as  a  measure  of  security,  it  should  be  as  large  as  the  urethra 
will  readily  admit.  With  the  same  view  care  should  be  taken  that 
the  steel  is  properly  tempered,  sufficiently  so  to  prevent  it  being 
liable  to  bend,  and  not  so  much  as  to  make  it  brittle. 

For  obvious  reasons,  the  lithotrity-forceps  should  be  of  a  cylin- 
drical form  in  every  part,  except,  of  course,  in  the  handle.  You 
will,  however,  find  it  convenient  to  be  provided  with  one,  the 
blades  of  which  beyond  the  curvature  are  somewhat  flattened,  and 
in  proportion  broader  than  elsewhere.  I  saw  such  an  instrument 
in  the  hands  of  M.  Civiale,  and  have  found  it  very  useful  for  the 
purpose  for  which  he  recommends  it ;  viz.,  the  seizing  and  crush- 
ing the  smaller  fragments  after  all  the  larger  ones  have  been 
disposed  of.* 

•  The  remainder  of  this  lecture  is  omitted,  as  the  subject  of  Lithotrity  is 
fully  treated  of  in  the  following  paper  from  the  '  Medico-Chirurgical  Transac- 
tions.'—C.  H. 
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NOTES   ON   LITHOTRITY, 


AN   ACCOUNT    OF   THE   RESULTS    OF    THE    OPERAHOX 

IN 

THE   AUTHOR'S   PRACTICE. 


FROM   THE   MEDICO-OHIBUBOICAL  TBANSACTIONS   FOR    1853. 


Although  the  operation  of  lithotrity  has  been  for  many  years  ^ 
extensively  and  successfully  practised  in  a  neighbouring  country,  j 
it  has  hitherto  been  adopted  only  to  a  limited  extent  by  British 
surgeons ;  yet,  if  I  may  be  allowed  to  judge  from  the  results  of  my 
own  experience  of  it,  it  must  be  regarded  as  a  method  of  relieving 
those  who  suffer  from  calculus  of  the  bladder  which  is  attended 
with  much  less  uncertainty  and  danger — being  at  the  same  time 
much  less  formidable  to  the  patient — than  the  operation  of  litho- 
tomy. With  the  strong  conviction  which  I  have  of  these  advan- 
tages, I  do  not  hesitate  to  comply  with  the  desire  lately  expressed 
by  our  president,  Dr.  Copland,  and  formerly  by  his  predecessor, 
Mr.  Hodgson,  that  I  would  bring  the  subject  before  the  Royal 
Medical  and  Chirurgical  Society.  In  doing  so,  however,  I  do  not 
presume  to  trouble  the  Society  with  anything  like  a  systematic 
treatise  on  lithotrity.  The  object  which  I  have  in  view  will  be 
better  obtained  in  a  less  formal  way;  and  I  propose,  first,  to 
communicate,  in  a  series  of  notes,  some  observations  as  to  those 
circumstances  which  are  especially  deserving  of  attention,  as 
affecting  the  success  of  the  operation;  secondly,  to  give  a  brief 
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but  accurate  account  of  the  actual  results  which  I  have  met  with 
in  my  own  practice,  from  the  time  when  I  first  performed  the 
operation,  down  to  the  present  period ;  and,  lastly,  to  add  some 
observations  as  to  the  amount  of  danger  involved  in  the  removal 
of  calculi  by  crushing  compared  with  that  which  belongs  to  litho- 
tomy. I  can  have  no  better  opportunity  than  the  present  of 
oflfering  such  a  communication,  as,  having  for  some  time  declined 
the  operative  part  of  my  profession,  it  is  not  probable  that  any 
further  delay  will  enable  me  to  make  any  very  important  additions 
to  whatever  knowledge  of  the  subject  I  now  possess. 

Section  I. 

1.  I  HAVE  never  performed  the  operation  in  young  persons  below 
the  age  of  puberty.  The  operation  of  lithotomy  in  the  cases  of 
children  is  so  geperally  successful,  that  it  has  not  appeared  to  me 
that,  as  to  them,  any  deviation  from  the  old  method  of  treatment 
is  required ;  while,  on  the  other  hand,  the  small  capacity  of  the 
urethra,  and  the  diflSculty  which  must  attend  the  introduction  of  a 
forceps  sufiiciently  large  to  crush  a  calculus  of  any  considerable 
size,  seems  to  render  them  imfit  subjects  for  lithotrity. 

There  is  another  very  suflScient  objection  to  the  last-mentioned 
operation  in  children ;  namely,  that,  instead  of  being  completed  at 
once,  as  in  the  instance  of  lithotomy,  it  is  for  the  most  part  neces- 
sary that  it  should  be  repeated  several  times,  and  that  such  a 
repetition  requires  a  degree  of  patience  and  self-control,  and 
thought  of  the  future,  which  children  can  scarcely  be  expected  to 
possess. 

2.  I  have  not  myself  performed  the  operation  of  lithotrity  on 
females.  That  I  have  not  done  so  has  arisen  partly  from  the 
circumstance  that  in  them  cases  of  calculus  of  the  bladder  are  rare 
as  compared  with  those  which  occur  in  the  other  sex ;  partly  from 
the  facility  with  which  the  female  urethra  may  be  dilated  so  as  to 
admit  of  the  extraction  of  a  calculus  of  moderate  size ;  and  partly 
from  the  belief  that  the  bladder  would  not  easily  retain  the  quantity 
of  water  necessary  to  the  safety  of  the  operation.     I  am,  however, 

VOL.  II.  u  u 
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inclined  to  believe  that  as  regards  the  last-mentioDed  objection  I 
have  been  in  an  error,  as  Mr.  Fergusson  infonxiB  me  that  he  has 
crushed  calculi  in  the  female  bladder  without  difficulty,  and  with 
perfect  success. 

3.  The  forceps  which  I  have  been  in  the  habit  of  using  is  that 
made  by  Weiss,  with  a  handle  sloping  downwards,  and  a  simple 
screw.  For  ordinary  cases,  a  forceps  of  very  moderate  size  is  suffi- 
cient ;  for  cases  of  very  large  calculi  it  is  prudent  to  use  a  larger 
and  a  stronger  instrument,  I  have  never  met  with  a  single  instance 
in  which,  however  large  it  might  be,  a  calculus  once  seized  by  the 
forceps  did  not  yield  readily  to  the  pressure  of  the  screw;  or  in 
winch  any  harm  happened  from  the  bending  or  breaking  of  the 
instrument.  I  have  lately  seen  a  forceps  in  which  the  force 
intended  for  crushing  the  calculus  is  appUed  by  means  of  a  short 
cylindrical  rod,  introduced  laterally,  with  some  projecting  teeth 
acting  on  a  rack  on  the  anterior  part  of  the  sliding  blade.  Such 
an  instrument  may  afford  some  small  advantage  in  the  way  of 
greater  expedition,  and  so  far  may  not  be  objectionable  in  cases  of 
very  small  calculi ;  but  it  is  evident  that,  as  compared  with  the 
forceps  with  a  screw,  it  must  be  very  deficient  in  power,  and  that 
it  would  be  very  unsafe  to  have  recourse  to  it  in  cases  of  calculi 
beyond  certain  dimensions. 

4.  The  peculiar  shape  of  the  extremity  of  the  forceps  (without 
which  it  would  not  answer  the  intended  purpose)  renders  it  less 
easy  to  be  introduced  into  the  bladder  thaii  an  ordinary  sound  or 
catheter,  and  a  certain  degree  of  force  is  generally  required  to 
enable  it  to  pass  through  the  urethra  where  it  is  surrounded  by  the 
prostate  gland,  such  as  is  not  at  all  necessary  in  using  either  of  the 
last-mentioned  instruments.  The  manoeuvre  necessary  for  tliis 
purpose  cannot  well  be  described  in  words,  but  it  is  easily  acquii-ed, 
and  it  may  be  learned  by  practising  on  the  dead  quite  as  well  as 
by  practising  on  the  living  body.  It  is  only  in  cases  of  consider- 
able enlargement  of  the  prostate  gland  that  any  real  diflSculty  in 
the  introduction  of  the  forceps  exists :  but  even  in  such  cases  I 
have  never  met  with  an  instance  in  which  the  difficulty  was  not 


overcome  hj  a  cautioiLs  aod  gentle  manipulation,  nor  with  any  in 
which  any  injury  was  done  to  the  neck  of  the  bladder  in  this  part 
of  the  operation. 

In  using  the  forcepa  it  is  important  that  no  attempt  should  be 
made  to  open  the  blades  until  the  sudden  cessation  of  the  resist- 
ance offered  by  the  prostate  gland  shows  tlrnt  they  have  fairly 
entered  the  bladder.  The  blades  may  be  partially  sepamted  while 
a  portion  of  the  curved  extremity  is  still  in  the  urethra ;  but  a 
certain  effect  of  this  is  that  the  patient  is  subjected  to  much 
unnecessary  pain,  at  the  same  time  that  there  is  gr<?at  danger  that 
the  injury  thus  done  to  the  verumontanum  and  orifices  of  the 
seminal  ducts  may  induce  inflammation  of  one  or  even  of  both  of 
the  testicles* 

5.  No  prudent  surgeon  would  willingly  undertake  the  operation 
unless  the  bladder  admitted  of  the  injection  and  retention  of  from 
at  least  four  to  six  ounces  of  tepid  water.  In  casas  in  which  the 
bladder  has  lost  itB  power  of  retention,  it  may  generally  be  restored 
by  keeping  the  patient  for  a  week  or  fortnight  in  the  recumbent 
posture,  and  at  the  same  time  injecting  some  tepid  water  once 
daily  into  it.  This  method  has  failed  with  me  only  in  a  single 
instance.  In  consequence  of  the  failure,  I  bad  recourse  to  litho- 
tomy, and  extracted  a  very  large  calculus,  composed  of  the  oxalate 
of  lime,  with  angular  projections  on  its  surface,  which  sufficiently 
e^lained  the  irritable  state  of  the  bladder.  The  patient  died  in  a 
few  days  after  the  operation. 

Although,  as  has  been  just  observed,  the  operation  should  never 
be  attempted  without  the  bladder  having  been  previously  distended 
with  tepid  water,  it  is  worthy  of  notice  that  it  has  occurred  to  me 
sometimes  to  find  that  during  the  operation  the  whole  of  the  water 
which  had  been  injected  had  escaped  by  the  urethral,  without  ray 
being  at  the  time  aware  of  the  circumstance ;  so  that  many  frag- 
ments must  have  been  crushed  in  an  otherwise  empty  bladder.  On 
such  occasions  I  have  always  been  apprehensive  lest  some  ill  con- 
aequences  should  ensue.  It  is  true  that  this  did  not  happen  in  an}* 
one  instance ;  still  it  is  a  thing  that  ought  to  be  carefully  a^oided^ 
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as  it  is  plain  that  any  but  the  most  careful  manipulation  with  the 
forceps  would  be  dangerous  imder  these  circumstances. 

6.  The  most  important  part  of  the  operation  is  undoubtedly  that 
of  seizing  the  calculus  with  the  forceps ;  and  this  may  be  dangerous 
and  difficult,  or  safe  and  easy,  accordingly  as  the  surgeon  is  or  is 
not  acquainted  with  the  right  method  of  proceeding. 

The  rule  should  be  to  move  the  forces  in  the  bladder  as  little  as 
possiblcy  never  using  it  as  a  sound  for  the  purpose  of  exploring  the 
bladder,  or  ascertaining  the  position  of  the  calculus.  Such  an  ex- 
amination does  not  assist  the  surgeon  in  seizing  the  calculus  after- 
w^ards ;  it  gives  pain  to  the  patient,  excites  the  bladder  to  contract 
and  expel  the  water  which  had  been  previously  injected ;  and  I 
know  that  instances  have  occurred,  though  not  in  my  own  practice, 
in  which  a  rough  handling  of  the  forceps  has  caused  'great  injur}'^ 
to  the  bladder,  ending  in  the  death  of  the  patient.  The  rule  for 
seizing  the  calculus  (which  I  must  acknowledge  to  have  first  leame«i 
from  witnessing  the  very  dexterous  operations  of  M.  Heurteloup) 
is  as  simple  as  possible.  The  patient  lying  on  his  back,  the  haodle 
of  the  forceps  is  elevated,  which  of  course  brings  the  convex  part 
of  the  curved  extremity  of  it  in  contact  with  the  posterior  surface 
of  the  bladder,  where  it  is  contiguous  to  the  rectum.  The  forceps 
is  then  to  be  opened,  by  withdrawing  the  sliding  blade  to  a  greater 
or  loss  extent,  according  to  the  probable  size  of  the  calculus,  the 
fixed  blade  being  at  the  same  time  pressed  gently  downwards,  in  the 
(lin^ction  of  the  rectum.  The  object  of  this  manipulation  is,  that 
the  forceps,  being  below  the  level  of  the  other  parts  of  the  bladder, 
the  calculus  may  fall  into  it  by  its  own  weight;  and  it  is  generally 
successful.  If  it  should  not  do  so,  the  forceps,  without  being  moved 
from  its  situation,  may  be  gently  struck  with  the  hand  on  one  side, 
or  on  its  anterior  part,  and  the  slight  concussion  thus  communi- 
cated to  the  bladder  will  probably  be  sufficient  to  dislodge  the 
calculus,  and  bring  it  within  the  grasp  of  the  instrument.  If  it 
sliouUl  be  otherwise,  the  forceps,  being  closed,  may  be  very  gently 
and  cautiously  turned  to  one  side  or  the  other,  so  that  the  curved 
extremity  of  it  may  make  an  angle  of  twenty-five  or  even  thirty 
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degrees  with  the  vertical  line  of  the  body,  then  opened,  and 
pressed  in  the  direction  of  the  rectum  in  the  manner  already 
described- 

When  the  prostate  gland  is  much  enlarged,  there  is  sometiraes  a 
difficulty  in  seizing  the  calculus,  arising  either  from  it  lying  under 
that  part  of  the  gland  which  projects  into  the  bladder,  or  from  the 
impediment  which  it  offers  to  the  elevation  of  the  handle  of  the 
instrument*  For  such  cases  the  operating  table  invented  by  M. 
Heiirteloup,  which  enables  the  patient's  shoulders  to  be  suddenly 
lowered,  is  very  convenient ;  or  the  same  purpose  will  be  answered 
sufficiently  well  if  tlie  patient  be  placed  on  a  ligbt  sofa,  the  end  of 
which  may  be  raised  by  an  assistant.  The  calculus  is  then  seized, 
not  in  that  part  of  the  bladder  which  adjoins  the  rectum,  but  in  the 
fundus,  this  beiog  rendered  the  lowest  point  by  the  elevation  of  the 
pelvis. 

If  the  calcnliis  does  not  at  once  drop  into  the  blades  of  the 
forceps,  the  patient  tnay  be  directed  to  walk  round  the  room,  or  to 
change  his  position  as  he  h>8,  by  turning  first  on  one  side  and  thea 
on  the  otlier,  the  bladder  being  afterwards  emptied  by  the  catheter, 
and  then  again  injected  with  tepid  water.  By  these  means  the 
calculus  Is  made  to  change  its  position,  and  may  often  be  readily 
seized,  though  it  could  not  he  so  previously. 

7.  In  the  early  part  of  my  practice  I  was  accustomed  to  use  a 
forceps  so  constructed  that  a  greater  or  smaller  portion  of  the 
crushed  calculus  was  alwaya  retained  between  the  blades.  In  this 
way  a  considerable  quantity  of  calculous  matt€?r  may  be  removed  at 
each  operation,  and  the  patient  may,  to  a  great  extent,  be  sjived 
from  the  trouble  of  passing  it  afterwards  with  the  urine.  There 
are,  however,  some  very  grave  objections  to  this  mode  of  proceed- 
ing. The  witbdrawing  of  the  forceps^  if  much  loaded  with 
calculous  matter,  stretches  the  uretijra  beyond  its  natural  diameter, 
and  in  eo  doing  not  only  gives  the  patient  much  pain  at  the  time, 
but  renderH  him  liable  to  rigors  afterwards;  secondly,  in  four 
instances  in  which  I  had  adopted  this  practice,  the  urethra  was 
torn,  and  an  infiltration  of  urine  into  the  surrounding  tissuea^ 
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followed  by  urinary  abscess,  was  the  consequence.  Two  of  these 
patients,  in  whom  the  mischief  produced  was  deep  in  the  perineum, 
died,  notwithstanding  the  abscesses  having  been  freely  opened  as 
soon  as  they  were  detected. 

The  experience  of  these  cases  led  me  some  years  since  to  dis- 
continue the  use  of  the  forceps  already  referred  to,  or,  at  least,  to 
have  recourse  to  it  very  rarely,  and  only  imder  some  special  cir- 
cumstances, and  to  substitute  for  it  a  forceps  made  by  Mr.  Weiss, 
in  which  there  is  a  longitudinal  opening  in  the  curved  part  of  the 
fixed  blade,  with  a  corresponding  projection  in  the  opposite  or 
sliding  blade.  The  effect  of  this  instrument  is  to  crush  a  calculus 
very  completely,  and  in  such  a  way  that  no  part  of  it  remains 
between  the  blades,  the  whole  being  left  to  be  passed  with  the 
urine  afterwurds.  The  ultimate  cure  of  the  patient  may,  in  some 
instances,  be  thus  a  little  (but  not  greatly)  protracted ;  but  this 
inconvenience  is  more  than  compensated  by  the  smaller  amount  of 
pain  which  the  patient  suflFers,  the  smaller  liability  to  rigors,  and 
the  complete  absence  of  danger  from  the  infiltration  of  urine  and 
perineal  abscess. 

8.  An  important  question  arises,  to  what  extent  may  a  calculus 
be  crushed  at  one  operation  ?  In  the  dead  body  the  largest  calculus 
may  at  once  be  reduced  to  atoms ;  but  it  would  be  very  unsafe  to 
attempt  to  do  this  in  the  living  person ;  first,  the  time  during 
which  the  bladder  will  retain  the  water  injected  into  it  is  limited 
— and,  for  the  most  part,  it  begins  to  escape  in  a  few  minutes  after 
the  introduction  of  the  forceps ;  secondly,  the  only  part  of  the 
operation  during  which  the  patient  much  complains  of  pain  is  the 
instant  of  the  attempt  being  made  to  seize  the  calculus,  the  pain 
then  evidently  arising  from  the  pressure  of  the  forceps  on  the  neck 
of  the  bladder.  Now  I  have  observed  that  where  the  crushiuir 
of  the  calculus  had  been,  during  one  operation,  very  frequently 
repeated,  more  or  less  inflammation  has  always  followed,  extending 
from  the  neck  of  the  bladder  to  the  mucous  membrane,  causing  a 
great  mucous  secretion,  and  preventing  a  repetition  of  the  operation 
for  a  considerable  time  afterwards ;  and  hence  I  have  come  to  the 
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ion  that  it  is  a  more  prudent,  and  in  the  end  a  more  expe- 
ditious mode  of  proceeding,  to  be  content,  on  any  one  occasion, 
with  crushing  the  calculus  only  to  a  moderate  extent*  At  the  same 
time,  it  is  plain  that  no  general  rule  can  be  laid  down  as  to  how 
much  can  be  prudently  accomplished.  The  surgeon  must  use  his 
own  discretion,  being  giuded  chiefly  by  the  amount  of  inconveni- 
ence which  the  patient  suffers.  In  one  case,  twelve  or  fifteen  frag- 
ments may  be  safely  crushed,  in  another  not  more  than  six  or  seven. 
The  consideration  of  what  baa  now  been  mentioned  leads  me,  on 
the  whole,  to  prefer  not  putting  the  patient  under  the  influetice 
of  chloroform,  as  it  prevents  the  patient  from  describing  those 
sensations  which  niay  help  to  direct  the  surgeon  in  his  practice* 

9*  There  is  another  reason  for  not  being  anxious  to  do  all  that  can 
possibly  be  done  at  any  one  operation,  namely,  the  greater  liability 
that  this  occasions  of  the  operation  being  followed  by  a  rigor.  For 
the  same  reason  it  is  important  that  the  urethra  should  not  be 
etretched  beyond  its  natural  diameter,  either  by  the  use  of  very 
large  instruments  or  by  the  withdrawing  of  the  forceps  loaded 
with  the  fragments  of  the  calculus*  It  may  be  necessary  in  a  few 
cases  that  a  very  narrow  urethra  should  be  dilated,  but  this  should 
be  gradually  accomplished  by  the  introduction  of  bougies,  the 
.operation  itself  being  deferred  until  the  dilatation  is  completed. 
In  all  cases,  howeverg  there  is  more  or  less  risk  of  the  occurrence 
of  a  rigor  unless  due  precautions  are  taken  to  prevent  it.  With 
this  view,  I  always  advise  that  the  patient  should  go  to  bed  after- 
wards, with  an  additional  blanket  over  him,  the  bed  itself  being 
previously  warmed  in  cold  weather.  I  was  accui^tooied  formerly 
to  pre*!cribe  a  dose  of  the  Pulvis  Ipecacuanhfle  Compositus,  or  some 
other  opiate,  to  be  administered  after  the  operation.  For  the  last 
few  years,  however,  I  have  preferred  giving  the  patient  a  timibler 
of  hot  wine  and  water,  or  brandy  and  water.  It  seems  to  me 
that  this  is  more  effectual  in  preventing  a  rigor  than  the  opiate, 
at  the  same  time  that  it  has  the  advantage  of  not  inducing  cos- 
tiveness  or  headache  afterwarde, 

I  need  si^rcely  add  that  it  is  important  on  all  occasions  that 
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nothing  should  be  omitted  which  may  tend  to  lessen  the  liab 
rigor.  Even  in  the  most  healthy  persons  it  is  followed  by  n 
less  depression  of  the  vital  powers^  and  prolongs  the  interval 
must  elapse  before  the  operation  can  be  repeated;  while, 
certain  circumstances,  when  calculus  of  the  bladder  exists,  ii 
bination  with  other  disease,  it  may  be  actually  dangerous  to 
shall  have  occasion  to  refer  to  this  subject-  in  reference  to  th< 
plication  of  renal  disease  hereafter. 

10*  When  a  calculus  has  been  crushed  of  so  small  a  siz 
two  or  three  applications  of  the  screw  were  sufficient  for  tha 
pose,  it  may  be  that  the  fragments  will  be  immediately  passes 
the  urine,  so  that  the  bladder  may  be  quite  free  from  ther 
the  cure  of  the  patient  completed  in  the  course  of  two  or 
days.  When,  however,  it  has  been  necessary  at  any  one  ope 
to  repeat  the  crushing  process  several  times,  for  the  most  par 
few  of  the  fragments,  and  sometimes  none  at  alt,  are  passed  ( 
the  first  three  or  four  days,  or  it  may  be  even  for  a  week.  T 
planation  of  this  I  apprehend  to  be,  that  the  pressure  of  the  f 
on  the  neck  of  the  bladder,  which  I  have  already  mentioned 
principal  inconvenience  to  the  patient  at  the  time  of  the  opei 
occasions  some  degree  of  inflammation  and  tumefaction  o 
prostate  gland  afterwards,  sufficient  to  prevent  the  escape  ( 
fragments  in  the  first  instance.  That  nothing  may  interfere 
the  neck  of  the  bladder  recovering  its  natural  condition, 
desirable  that  the  patient  should  remain  quiet  for  the  first  t 
three  days  on  a  sofa.  Afterwards,  with  a  view  to  the  mon 
discharge  of  the  fragments,  I  have  generally  advised  him  to 
gently  about  the  house,  or  even  a  short  distance  out  of  < 
during  a  part  of  the  day,  and  to  drink  plentifully  of  barley- 
or  some  other  diluting  liquor.  At  the  same  time  all  violent 
cise,  such  as  rapid  walking  or  running,  should  be  avoided, 
might  occasion  the  urethra  to  be  blocked  up  by  the  too  rapid  e 
of  the  fragments  from  the  bladder.  The  patient^  in  some  inst^ 
suffers  a  good  deal  of  inconvenience  from  a  fragment  of  the  cal 
l>eing  lodged  in  the  urethra,  especially  in  the  membranous  p 
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the  canal.  Various  kinds  of  forceps  have  been  contrived  for  the 
purpose  of  removing  the  fragments  under  these  circumstances,  and 
I  have  in  two  or  three  instances  used  them  with  advantage  where  a 
calculus  had  been  lodged  in  the  space  between  the  glans  and  the 
scrotum.  I  cannot  say  that  the  forceps  may  never  be  required 
where  a  fragment  is  lodged  in  the  posterior  part  of  the  urethra,  el- 
even that  it  may  not  be  necessary  to  extract  it  by  an  incision  in  the 
perineum.  Such  a  case,  however,  has  not  occurred  in  my  own 
practice.  It  so  happens  that  I  have  always  succeeded  in  dislodg- 
ing the  fragment  by  two  or  three  times  introducing  a  rather  small 
elastic  gum  catheter,  and  thus  altering  the  position  which  it  oc- 
cupied in  the  urethra.  I  may  take  this  opportunity  of  observing 
that  it  is  very  important  to  avoid  cutting  down  on  the  urethra 
immediately  in  front  of  the  scrotum.  In  two  instances  in  which  I 
thus  removed  a  calculus,  not  after  crushing,  but  where  it  had  been 
extracted  from  the  bladder  entire,  by  the  method  proposed  for- 
merly by  Sir  Astley  Cooper,  notwithstanding  the  immediate  intro- 
duction of  an  elastic  gum  catheter  and  the  retention  of  it  in  the 
bladder,  a  small  quantity  of  urine  found  its  way  into  the  cellular 

^tissue  of  the  penis  and  scrotum,  causing  a  series  of  troublesome 

^abscesses  afterwards. 

In  an  elderly  person,  in  whom  there  is  usually  more  or  less  en- 
largement of  the  prostate  gland,  the  fragments  do  not  come  away 
so  readily  as  in  those  who  are  younger.  This  especially  happens 
where  the  patient  has  lost  the  power  of  emptying  the  bladder  by 
his  own  efforts.  It  would  be  a  mistake,  however,  to  suppose  that 
the  incapability  of  expelling  the  whole  of  the  urine  prevents  them 
from  coming  away  altogether :  still  the  process  is  more  tedious,  and 
requires  some  assistance  beyond  that  which  is  required  under  ordi- 
nary circumstances.  Firstly,  the  patient  should  be  directed  to  void 
his  urine  stooping  forwards,  or  even  in  the  recumbent  posture, 
lyiug  with  his  face  downwards.  Secondly,  tepid  water  should  be 
injected  by  means  of  a  syringe,  or  elastic  gum  bottle,  through  a 
large  silver  catheter,  having  a  wide  aperture  near  its  extremity  on 
the  concave  side,  by  which  means  fragments  below  a  certain  size 
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may  be  washed  out  of  the  bladder.  This  may  be  done  dailj^  the 
injection  being  repeated  on  each  occasion  three  or  four  times.  In 
one  instance,  in  which  a  complete  retention  of  urine  followed  the 
crushing  of  a  large  calculus,  in  the  course  of  two  or  three  weeb 
the  whole  of  the  fragments  were  thus  brought  away,  the  patient 
regaining  the  power  of  emptying  the  bladder  afterwards. 

11.  Where  the  presence  of  a  calculus  has  excited  inflammation 
of  the  mucous  membrane  of  the  bladder,  indicated  by  exc^ve 
irritability  of  that  organ,  and  a  copious  secretion  of  mucus  from  its 
membranous  surface,  I  have  generally  deemed  it  prudent  to  def^ 
the  operation  for  a  time,  the  patient  remaining  at  rest  in  the  re- 
cumbent posture  imtil  the  inflammation  has  in  some  degree  sub- 
sided. This  state  of  things,  however,  unless  the  inflammation  is 
excessive,  does  not  form  an  absolute  objection  to  the  operation, 
though  it  may  be  a  reason  for  proceeding  more  cautiously  than  if 
the  bladder  were  in  a  perfectly  healthy  state.  Indeed  it  often 
happens  that  the  first  crushing  of  the  calculus,  by  distributing  its 
weight  over  a  large  surface  of  the  bladder,  is  followed  by  a  marked 
improvement  of  the  symptoms,  the  pain  which  the  patient  suffers 
being  immediately  diminished,  and  the  mucous  secretion  reduced 
in  quantity. 

In  the  great  majority  of  instances  the  crushing  of  a  calculus  may 
be  repeated  at  moderate  intervals,  without  any  signs  of  inflam- 
mation, or  any  very  large  secretion  of  mucus  being  induced.  In 
other  instances  it  is  quite  otherwise.  This  may  depend  on  circum- 
fitaiices  altogether  beyond  our  control,  some  individuals  being  more 
and  others  less  susceptible  of  inflammation.  Much,  however, 
depends  on  the  operator.  I  have  already  observed  that  if,  from  an 
over-anxiety  to  obtain  a  speedy  cure,  the  operation  on  any  occasion 
be  much  prolonged,  the  probability  of  such  ill  consequences  is 
much  increased ;  and  I  need  scarcely  add,  that  the  same  result  is  to 
be  expected  from  any  rough  manipulation  with  the  forceps. 

12.  It  has  been  objected  to  this  mode  of  removing  calculi  that 
there  is  always  a  risk  of  a  fragment  remaining  in  the  bladder,  and 
causing  a  recurrence  of  the  disease ;  and  it  is  quite  true  that  this 
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may  well  happen  without  great  caution  and  vigilance  on  the  part 
of  the  operator.  A  single  small  fragment  may  escape  detection, 
however  carefully  the  examination  of  the  bladder  may  be  con- 
ducted, especially  where  there  is  any  considerable  enlargement  of 
the  prostate  gland.  Still  it  may  be  detected  at  last,  and  the  patient 
should  not  be  finally  dismissed  as  cured  while  any  of  the  symptoms 
of  calculus  of  the  bladder  remain.  It  has  happened  to  me,  in  three 
different  instances,  to  make  more  than  one  most  careful  exami- 
nation of  the  bladder,  without  discovering  a  fragment  which  has  at 
once  &llen  within  the  grasp  of  the  forceps,  when  the  examination 
has  been  repeated  a  few  weeks  afterwards.  I  may  take  this  oppor- 
tunity of  observing,  that  where  the  calculus,  or  fragment  of  a 
calculus,  is  of  a  small  size,  the  forceps  affords  a  much  more  certain 
means  of  exploring  the  bladder  than  the  common  sound  or  catheter, 
the  latter  instruments  being,  in  fact,  very  ineflScient  for  this 
purpose. 

In  a  case  of  diseased  and  sacculated  bladder,  it  is  plain  that  a 
fragment  lodged  in  one  of  the  sacculi,  not  only  cannot  be  crushed, 
but  may  escape  detection  altogether.  One  such  case  has  occurred 
in  my  own  practice.  A  gentleman  laboured  under  a  calculus  of 
the  bladder,  complicated  with  an  enlargement  of  the  prostate  gland, 
which  prevented  his  emptying  the  bladder  by  his  own  efforts,  and 
made  the  constant  introduction  of  the  catheter  necessary.  The 
calculus  had  been  crushed,  but  much  irritation  of  the  bladder  re- 
mained, which  I  was  led  to  attribute  to  the  disease  of  the  prostate 
gland.  After  some  months  the  patient  died,  and  the  body  was  ex- 
amined by  Mr.  Bowling,  of  Hammersmith,  who  found  the  prostate 
gland  much  enlarged ;  abscesses  in  the  kidneys ;  a  fasciculated  and 
sacculated  bladder,  and  a  frs^ment  of  the  calculus  impacted  in  one 
of  the  sacculi. 

13.  There  is  some  difference  in  the  operation  in  different  cases, 
depending  on  the  chemical  composition  of  the  calculus.  A  calculus 
composed  of  oxalate  of  lime  requires  a  greater  force  to  crush  it 
than  one  of  the  same  size  composed  of  lithic  acid.  It  is  impoitant 
that  one  of  the  former  kind  should  be  crushed  as  completely  as 
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triiy-forceps.     In  the  cases  to  which  I  refer  there  is 
and   incurable  disease  of  the  bladder,   ttidtteed    i>ri 
tumour  of  the  progtate  gland  projecting  Into  it,  or 
way,  the  calculous  matter  being  deposited^  not  by  ti 
hy  tht*  secretion  of  the  mucous  membrane.      When  iJ 
cerUiin  quantity^  by  irritating  an  iniamed   and   bigl 
oFi^an,  it  becomes  a  Bource  of  most  Intense  suO'erinj 
wlmt  occurs  in  ordinary*  cases  of  calculous  disease.      1 
the  moBt  part,  no  means  at  our  disposal,  by  which,  id 
the  deposit  of  the  phosphate  of  lime  can  be  altogetbi 
*  I.i<H;tun}«  on  tho  Diaeaaefl  of  the  Umsry  Oigana,  4th  editj 
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but,  by  watching  the  patient  carefully,  and  removing  from  time  to 
time  the  small  calculi  as  they  are  generated,  the  suflferings  which 
they  would  otherwise  produce  may  be  mitigated  or  prevented. 
Two  or  three  such  cases  have  occurred  in  my  own  practice,  in  which 
I  was  enabled,  not  ultimately  to  preserve,  but  to  lengthen,  the 
patient's  life,  and  so  that  he  passed  the  remainder  of  his  days  not 
in  a  state  of  absolute  ease  and  comfort,  but  with  a  far  less  amoimt 
of  suffering  than  would  have  been  the  case  otherwise. 

16.  It  is  not  uncommon  for  the  operation  to  be  productive  of  a 
slight  haemorrhage,  suflScient  to  discolour  the  water  drawn  oflf  from 
the  bladder,  or  even  the  urine,  for  two  or  three  days  afterwards. 
The  blood  seems  to  proceed  from  the  neck  of  the  bladder,  and 
probably  arises  from  the  pressure  made  by  the  forceps  on  the 
prostate  gland  in  the  act  of  seizing  the  calculus.  I  have  never,  in 
my  own  practice,  met  with  haemorrhage  to  any  considerable  extent, 
or  such  as  to  interfere  with  the  progress  of  the  cure.  It  is  plain, 
however,  that  in  a  case  of  enlarged  and  very  vascular  prostate  gland 
a  greater  haemorrhage  might  occur  under  the  most  careful  treat- 
ment :  otherwise  its  occurrence  must  be  regarded  as  evidence  of 
the  forceps  having  been  too  roughly  used,  without  that  degree  of 
caution  and  lightness  of  hand  which  I  have  already  mentioned  as 
being  absolutely  necessary  to  the  success  of  the  operation. 

16.  The  advantages  of  lithotrity  are  certainly  most  conspicuous 
in  cases  of  small  calculi,  where  a  cure  may  be  effected  by  one  or 
two  operations,  so  that  the  patient,  in  the  course  of  four  or  five 
days,  finds  himself  free  from  the  pain  and  anxiety  belonging  to  a 
most  formidable  disease,  and  able  to  resume  his  usual  occupatioD. 
There  are  undoubtedly  cases  in  which  the  magnitude  of  the  cal- 
culus is  such  that  it  would  be  impossible  to  seize  it  with  the 
lithotrity-forceps,  or  to  crush  it  if  seized,  and  in  which  the  patient 
is  reduced  to  the  alternative  of  a  miserable  death  from  the  disease, 
or  of  taking  the  very  small  chance  which,  under  such  circum- 
stances, lithotomy  affords  him  of  a  cure.  Such  cases,  however,  are, 
according  to  my  experience,  rare  exceptions  to  the  general  rule ; 
calculi  of  very  considerable  dimensions  may  be  crushed  with  ease 
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and  safety.  I  have,  in  some  instances,  when  the  calculus  w 
seized,  found  that  the  blades  of  the  forceps  have  been  separated  ti> 
the  extent  of  an  inch  and  a  half,  yet  have  found  no  difficulty  in 
the  operation,  nor  any  other  inconvenience  than  that  of  having  t« 
repeat  it  oftener  than  when  the  calculus  was  of  smaller  diameta 
In  the  year  1844,  in  a  case  which  the  late  Mr.  Aston  Key  attended 
with  me  in  consultation,  from  the  length  of  time  during  which  the 
symptoms  had  existed,  and  from  such  examination  as  we  were  able 
to  make,  we  were  led  to  apprehend  that  the  calculus  might  be  of 
so  large  a  size  that  crushing  it  would  be  impracticable.  Howe?er, 
we  determined  that  the  operation  should  be  attempted.  I  bad  a 
forceps  made  for  the  purpose,  larger  and  of  greater  power  than 
those  which  I  had  previously  used,  and  we  were  agreeably  disap- 
pointed to  find  that  it  yielded  at  once  to  the  force  which  I  was 
thus  able  to  apply,  the  fragments  being  afterwards  gradually  re- 
duced by  means  of  the  ordinary  instruments. 

It  must  be  observed,  however,  that  where  we  have  recourse  to 
this  operation  it  is  difficult  to  determine  the  exact  size  -of  the  cal- 
culus. We  have  no  means  of  knowing  whether  it  be  seized  in  its 
longest  or  in  its  shortest  diameter.  The  fragments  which  come 
away  may  be  preserved  and  weighed,  but  these  are  no  measure  of 
what  is  actually  destroyed,  as  many  of  the  smaller  fragments  may 
be  entangled  and  lost  in  the  mucus,  and  so  much  of  the  calculus 
(especially  where  it  consists  of  the  phosphatic  salts)  is  always  re- 
duced to  a  state  of  impalpable  powder,  which  renders  the  urine 
opa(|ue,  but  is  otherwise  imperceptible  to  the  eye,  though  it  may 
be  detected  by  chemical  analysis. 

Section  II. 

Having  made  these  observations  as  to  the  points  which  princi- 
pally demand  the  attention  of  the  surgeon,  in  connection  with  the 
operation  of  lithotrity,  and  having  offered  those  suggestions  which, 
according  to  my  experience,  are  most  important  with  a  view  to  its 
favourable  termination,  I  shall  endeavour  to  communicate  to  the 
Society,  as  nearly  as  I  can,  an  exact  account  of  the  actual  results 
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of  my  own  practice.  In  doing  so  it  will  be  my  especial  object  to 
describe,  however  briefly,  the  cases  in  which  the  operation,  in  my 
hands,  has  proved  to  be  unsuccessful,  and  the  causes  which  have 
led  to  its  failure.  I  have  the  means  of  doing  this  with  sufficient 
accuracy,  as  I  have  the  advantage  of  referring  not  only  to  my  own 
notes,  but  to  those  of  my  friend  and  former  pupil  Mr.  Charles 
Hawkins,  who  has  assisted  me  for  many  years  past  in  the  great  ma- 
jority of  cases  which  have  come  under  my  care,  and  has  preserved 
notes  of  every  one  of  them. 

From  these  two  sources  I  obtain  an  accoimt  of  1 11  cajses.  There 
are  a  few  others  of  which  I  have  no  written  memoranda ;  and 
these  being  scattered  over  a  period  of  twenty  years,  I  cannot 
charge  my  memory  with  an  accurate  recollection  of  them.  They 
are  probably  as  many  as  nine  or  ten ;  but  that  I  may  not  incur  the 
risk  of  magnifying  the  extent  of  my  experience,  I  will  set  down 
the  whole  number  of  cases  imder  my  care  as  being  no  more  than 
115.  I  am  aware  that  this  is  a  small  number  compared  with  those 
which  have  been  treated  by  my  friend  M.  Civiale,  and  some  other 
surgeons  in  Paris,  who  devote  themselves  especially  to  this  branch 
of  our  profession.  It  is,  however,  I  apprehend,  quite  sufficient  to 
enable  any  one  who  is  a  careful  observer  to  make  himself  acquainted 
with  all  the  more  important  points  of  practice. 

When  I  speak  of  having  performed  the  operation  in  116  different 
cases,  I  do  not  mean  to  say  that  these  occurred  in  the  same  number 
of  individuals.  One  great  advantage  which  this  operation  has  over 
that  of  lithotomy,  is  that,  being  less  formidable  to  the  patient,  he 
is  not  unwilling  to  undergo  it  again  and  again  if  there  should  be 
such  a  liability  to  calculous  disease  as  to  render  it  necessary. 
There  was  a  gentleman  whom  I  attended,  in  conjunction  with  the 
late  Dr.  Prout,  in  whom  the  tendency  to  the  deposit  of  lithic  acid 
was  so  great  that  none  of  the  methods  commonly  in  use,  nor  any 
others  which  we  were  able  to  devise,  had  any  sensible  influence 
over  it.  Originally  the  deposit  had  been  in  the  form  of  lithate  of 
ammonia,  the  surface  of  the  vessel  being  always  stained  of  a  red 
colour.     Afterwards  it  assumed  that  of  renal  calculi.     Several  of 
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these  were  voided  from  time  to  time,  while  others^  being  of  great 
magnitude,  remained  in  the  bladder,  and  required  to  be  crusbc 
The  operation  was  performed  on  this  patient  as  many  as  dg 
times  in  the  course  of  the  same  number  of  years,  always  wi 
complete  success.  He  died  at  last  the  victim  of  cerebral  disease  ;- 
a  not  uncommon  termination  of  those  cases  in  which  there  is 
great  and  uncontrollable  a  disposition  to  the  production  of  litfa 
acid  in  the  blood.  In  another  patient,  who  was  also  under  tl 
joint  care  of  Dr.  Prout  and  myself,  there  was  a  similar  liability  i 
the  formation  of  renal  calculi ;  but  they  were  generally  of  a  sma 
size.  I  removed  at  various  times,  probably  more  than  one  hundre 
calculi  of  the  size  of  hemp-seeds,  by  means  of  the  scoop-forcep 
but  on  two  or  three  occasions,  the  calculi  being  of  a  larger  size, 
was  necessary  to  crush  them.  In  three  other  cases  I  had  to  perfor 
the  operation  a  second  time.  It  is  to  be  observed  that  I  refer  hei 
to  cases  in  which  there  could  be  no  doubt  that  the  calculi  wei 
altogether  fresh  formations,  and  that  I  carefully  exclude  the  vei 
few  instances  that  have  occurred  to  me,  in  which  a  recurrence  ' 
the  symptoms  might  be  reasonably  attributed  to  some  fragment  < 
fragments  having  been  overlooked  in  the  first  instance. 


It  would  be  needless  to  enter  into  the  details  of  the  very  larj 
nmjority  of  cases  which  have  been  under  my  care,  the  patien 
having  obtained  complete  and  permanent  relief  without  ac 
dangerous  symptoms  or  other  ill  consequences.  Those  which  for 
an  exception  to  this  general  rule,  may  be  distributed  under  tl 
following  heads : 

P^irst,  Cases  in  which  there  was  a  fatal  result,  arising  sole 
from  the  operation  itself. 

Secondly.  Cases  in  which  a  similar  result  was  to  be  attribute 
to  the  coexistence  of  some  other  disease,  brought  into  an  aoti^ 
state  by  the  shock  of  the  operation,  but  which  disease  would  i 
itself  have  been  sooner  or  later  the  cause  of  death,  even  if  tl 
operation  had  not  been  performed. 
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The  cases  which  belong  to  the  first  of  these  divisions  are  five  in 
number. 

I  have  already  referred  to  four  cases^  which  occurred  in  the  early 
part  of  my  practice,  in  which  the  urethra  had  been  lacerated  in 
withdrawing  the  forceps  loaded  with  calculous  matter.  In  two  of 
these  the  patients  died. 

In  one  of  them,  urinous  effusion  took  place  behind  the  triangular 
ligament  of  the  perineum,  causing  extensive  sloughing  of  the 
cellular  membrane  in  the  immediate  vicinity  of  the  prostate  gland 
and  neck  of  the  bladder. 

In  another  case,  the  effusion  took  place  in  the  perineum  behind 
the  scrotum.  As  soon  as  it  was  discovered  the  perineum  was  freely 
divided:  but  great  constitutional  disturbance  followed,  attended 
with  acute  inflammation  of  the  lining  membrane  of  the  bladder, 
and  an  immense  secretion  of  adhesive  mucus,  under  which  the 
patient  sank  and  died. 

In  a  third  case,  a  calculus  of  very  moderate  size  was  crushed 
without  the  smallest  diflSculty.  The  operation  was  followed  by  a 
rigor,  which,  not  being  relieved,  as  is  usual,  by  a  perspiration, 
terminated  in  an  attack  of  fever,  and  ultimately  in  the  patient's 
death.  There  were  no  local  symptoms  whatever ;  the  bladder  being 
free  from  irritation ;  the  urine  remaining  acid,  free  from  mucus 
and  pus,  and  there  being  no  indication  of  renal  disease.  It  cer- 
tainly may  have  been  otherwise,  but  it  seems  to  me  that  the 
circumstances  are  best  explained  by  supposing  that  the  febrile 
disturbance  of  the  system,  of  which  the  rigor  was  the  precursor, 
was  the  actual  cause  of  death.  Unfortunately,  the  objections  of 
the  patient's  friends  to  a  post-mortem  examination,  prevented  my 
having  the  opportunity  of  obtaining  any  positive  information  on 
the  subject. 

In  a  fourth  case,  a  very  small  calculus  was  crushed  with  great 
ease  by  a  single  operation.  The  operation  was  succeeded  by  a 
rigor,  which  terminated,  as  is  usual,  in  a  perspiration.  A  disturbed 
state  of  the  system  followed,  marked  by  a  frequent  pulse,  a  furred 
tongue,  and  much  prostration  of  strength ;  and  attended  with  a 
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iliposit  of  adhesive  mucus^  but  not  in  large  quantity,  frurn  t 
uriiuv  Tlufsc  syniptoiiis  coiitimii'il,  and  aficr  s«.ane  time  anab?i-t 
])resenteii  itself  in  one  groin.  The  abscess  having  l»eeu  opeiifd. 
oonsitkTable  discharge  of  matter  took  place,  and  was  followed  \ 
groiit  relief  as  to  the  general  symptoms.  The  patient  seemeil 
hi.'  in  an  improving  state,  when,  between  four  and  five  weeks  aft 
tlie  operation,  he  suddenly  expired. 

On  examining  the  body,  no  remains  of  the  calculus  were  di 

■^  i-ovennl  in  the  bladder.     The  mucous  membrane  of  the  hladii 

^  bore  ni.irks  of  inflannuation.     Tliere  was  an  abscess  of  the  pelv 

(H'cupying  the  space  between  the  bladder  and  rectum,  and  extent 

ing  in  the  direction  of  the  abdomen  as  high  as  the  groin,  in  whic 

*  the  ])imcture  had  been  made.     The  parts  were  carefullv  dissectn 

and  t^xainined  by  the  late  Mr.  Vincent  (who   had   attended  tl 

\  patient  with   me  in  consultation),  ])y  Mr.  Charles  Hawkiu?,  tl 

^  Curator  of  the  ^Museum  of  St.  George's  Hospital,  and  myself,  h 

no  lesion  could  bo  detected  of  the  bladder,  nor  any  kind  of  con 

■ .  munication  between  the  bladder  or  urethra  and  the  abscess.    Sri 

1  cannot  doubt  that  the  altscess  was  somehow  tlie  result  of  tl 

.Tienition.     Probably  a  very  small  splinter  of  the  calculus  mid 

\  '  ivo  penetrated  the  coats  of  the  bladder,  allowing  the  escape  of 

^  ry  minute  cpiautity  of  urine  into  the  cellular  membrane.     Th 

%  .-1  i  U»  quite  sufficient  to  account  for  an  extensive  snppunitiui 

^  -Afi  same  time  that  it  is  easy  to  suppose  that  so  small  a  punctui 

_7iL  j£  once  have  closed,  so  as  to  be  invisible  afterwards. 

"ir  irih  case  was  that  of  an  elderly  gentleman,  in  whom,  afte 

:i::«uTi&  a^  l*^"  twice  or  three  times  crushed,  inflammation  c 

^  7:*:?'^  aiiembrane  of  the  bladder  ensued,  attended  witli  littl 

1^  m  '^a  *  very  large  secretion  of  mucus,  and  great  prostm 

a-  •MX^  powers,  under  which  he  gradually  siink  and  die< 

.  ^  ^jp^  ^«s  vhich  follow,  there  seems  to  be  no  reason  t 

I  ^   ^  ^  -«BiI  roult,  though  it  immediately  followed  th 

j^^  -M  be  attributed  to  the  existence  of  renal  diseas 

iiw  ^^ration  itselt     Still,  as  in  each  of  thei 

iiv  XTid  longer  if  it  had  not  been  had  recoui-s 
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to,  we  must  admit  them  as  examples  of  the  operation  being  un- 
successful. 

In  one  of  these  cases  the  patient,  though  apparently  in  good 
health  otherwise,  had  been  for  some  time  liable  to  attacks  of  severe 
pain  in  the  loins.  A  calculus,  of  a  moderate  size,  was  crushed 
without  any  difficulty,  some  of  the  fragments  being  withdrawn 
with  the  forceps  afterwarils.  The  operation  was  followed  by  a 
rigor.  On  the  following  day  there  was  an  attack  of  most  intense 
agonising  pain  in  the  loins,  attended  with  a  very  frequent  pulse, 
which  lasted  for  several  hours,  and*  could  be  relieved  only  by 
opium.  Several  attacks  of  the  same  kind  succeeded  each  other  at 
various  intervals,  one  of  them  being  ushered  in  by  another  severe 
rigor.  At  first,  on  the  pain  subsiding,  the  pulse  returned  to  its 
natural  standard ;  afterwards  there  was  no  remission  of  the  febrile 
symptoms ;  the  patient  was  alternately  drowsy  and  delirious.  He 
gradually  sank,  and  died  twelve  days  after  the  operation. 

The  body  was  examined,  with  the  assistance  of  Mr.  Henry 
James  Johnson,  who  attended  the  patient  with  me. 

Some  fragments  of  the  calculus  which  had  been  crushed,  with 
three  or  four  other  calculi  of  a  small  size,  were  found  in  the 
bladder.  The  bladder  and  urethra  and  parts  immediately  in  con- 
nection with  these  were  in  a  perfectly  healthy  state. 

The  left  kidney  was  enlarged  to  nearly  double  its  natural  size, 
and  of  a  dark  red  colour,  from  excessive  vascularity.  The  investing 
membrane  adhered  more  closely  to  the  surrounding  adeps  than  to 
the  kidney  itself.  When  it  had  been  removed,  numerous  small 
deposits  of  straw-coloured  lymph  were  found  interposed  between 
it  and  the  glandular  structure.  The  mucous  membrane  of  the 
pelviB  and  infundibula  was  inilamed,  and  contained  a  considerable 
quantity  of  mnco-purulent  fluid.  There  was  no  disease  of  the 
right  kidney. 

Another  case  was  that  of  a  gentleman  who,  besides  the  usual 
symptoms  of  calculus  of  the  bladder,  suffered  from  the  effects  of 
an  enlargement  of  the  prostate  gland,  which  prevented  him  from 
being  able  to  empty  the  bladder  by  his  own  efforts.     The  lu-ine, 
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\\!m'Ii  ilniwn  otV  by  the  catheter,  was  turbid,  and  depositeii  s.'i:: 
nwious  :iftirwarils. 

Aftir  xUk"  first  crushing  of  the  caloulns  the  patieut  hail  a  ri^j-.:. 
whirh,  howovcr,  was  fdllowed  by  no  ill  coiit^equeuce.  The  hlad-i.-: 
\v;u-  iinplied  at  n'gular  intervals  by  means  of  a  ciithet<?r  liaviii^^  a 
lar^'.  ajurliire,  at  the  same  time  being  wiished  out  daily  with  ti-p:^ 
\*:i:rr.  In  this  manner  a  large  <iuantity  of  the  broken  jIo'a^ 
o.i\"'.'ii>,  consisting  of  the  mixed  phosphates,  was  brought  awnv. 

T:.o  «"»ptnitii»n  was  not  repeated  until  aftvr  the  expiration  of  i 
!"  :::iii:]ir.  It  was  again  followed  I )y  a  rigor,  anil  ])y  another  cntb: 
s'.iv\tt-vi:ug  tl:iy.  i'Vuni  the  effects  of  this  last  rigor  the  patitii: 
i.i'Yi  r  rtvovereil ;  and  he  died  on  the  third  day  after  the  sii^^o-oJ 
km»v  r.\T:i^!». 

l^:i   t  xamining  the  Inxly  after    death,  the   prostata  gland  wils 

''  .\:.A  rnlargeil,  and  forming  a  tumour,  projecting  into  tbe  hl:ul.l;r 

:*  :'.i^  si/e  of  an  unlinary  plum. 

r*.  o  nuieous  mendirane  was  mther  more  vascular   than  uiii' i 

/-    •  ..ry  oiivumstances,  and  the  nuiscular  tunic  w^18  somewhat  in- 

V  •■..-,-;  \i\  thickness,  but  not  more  so  than  in  most  other  caM<  •■ 

■  '    v  :ncnt  uf  the  prostate  ghind.     In  other  respects  the  lilad.Ki 

•\:-  ra  wen*  in  a  souml  state. 

x'..l!\t^ys  were  of  a  dark  red  colour,  fn^n   excessive  vascii 
i-.v.tl,  on   st']>arating   the   investing  membrane,    nmneri»:i 
.\p'V<its  i»f   pus   were   found  beneath  it  imbedded    in  xl< 
"   V  structure. 

''■owing  case  as  long  a  period  as  six  weeks  elapsed  be 

*  .'  *..'!:  operation  and  tlie  death  of  the  patient ;  mvertlur 

>a^        •  ■     :  ilo  otherwise  than  refer  it  to  the  same  class  Jis  tli 

•  •  ^       •  C*  as,  although   he  labtmred   under  a    disease   fri.ii 

^   •'  •   ut»t  have  ultimately  recovered,  we  must  suppL»> 

\lnation  of  it  was  hastened  by  the  <»peratii»n. 

»  >  under  my  care  in  St.  George's  Hospital,  lalonr 

.  .       <  v^f  the  Idadder,  complicated  with  general  i 

•>.     "^'^ag  no  symptoms  indicating  any  immediat 

x  \k:vs  cnished  by  five  operations,  at  interval 

»-roon  days.     1  hiring  this  proct'ss  he  ha 
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several  severe  rigors.  From  the  time  of  the  last  operation  he  was 
free  from  pain,  but  the  urine  was  alkaline,  depositing  a  good  deal 
of  adhesive  mucus,  with  great  general  debility,  increasing  until 
he  died. 

On  examining  the  body,  one  kidney  was  found  to  be  enlarged  to 
double  its  natural  size,  with  numerous  abscesses,  from  the  size  of  a 
pin's  head  to  that  of  a  pea,  imbedded  in  the  glandular  structure. 
The  mucous  membrane  of  the  pelvis  and  infundibula  bore  marks 
of  inflammation,  and  was  encrusted  with  phosphate  of  lime.  The 
opposite  kidney  exhibited  similar  marks  of  disease,  but  to  a  less 
extent.  The  prostrate  gland  was  a  good  deal  enlarged;  the 
mucous  membrane  of  the  bladder  was  inflamed,  and  the  muscular 
tunic  thickened. 

As  it  is  my  wish  to  give  an  exact  account  of  the  results  of  my 
own  practice,  I  shall  add  to  this  list  of  casualties  a  notice  of 
another  case  in  which  the  death  of  the  patient  took  place  shortly 
after  the  operation ;  but  under  circumstances  which  make  it  at  the 
least  very  doubtful  whether  the  operation  had  in  any  way  contri- 
buted to  it.  The  patient  was  an  elderly  gentleman,  and  the 
calculus  was  of  a  large  size.  It  was  crushed  without  any  diflBculty, 
but  several  operations  were  required,  occupying  altogether  a 
period  of  three  or  four  weeks.  No  unfavourable  symptoms  pre- 
sented themselves,  except  that  the  patient,  who  was  naturally  of 
what  is  called  a  nervous  temperament,  was  on  the  whole  in  a 
desponding  state  of  mind,  taking  an  unfavourable  view  of  his  own 
condition.  However,  he  seemed  to  have  perfectly  recovered,  and 
had  begun  to  resume  his  usual  habits,  when  he  was  seized  with  a 
severe  attack  of  diarrhoea,  which  did  not  yield  to  the  usual  treat- 
ment, and  after  a  few  days  proved  fatal. 

Mr.  Keate  had  seen  the  patient  with  me  in  consultation,  and 
Mr.  Charles  H.  Johnson  had  assisted  me  in  the  various  operations, 
and  in  my  absence  from  London,  they  examined  the  body  without 
finding  any  morbid  appearance  except  that  one  kidney  was  some- 
what larger  and  more  vascular  than  under  ordinary  circum- 
stances. 
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I  am  not  aware  that  among  the  cases  which  have  been 
my  care,  there  have  been  any  besides  those  which  have  bee 
enumerated,  in  which  the  operation  can  be  considered  as  I 
either  caused  or  accelerated  the  patient^s  death.  In  by  f 
g^reater  number  of  instances  the  entire  destruction  of  the  ca 
is  immediately  followed  by  relief  from  all  the  former  symj 
the  bladder  being  no  longer  irritable,  and  the  urine  bein^ 
from  mucus.  It  occasionally  happens,  however,  that  afle 
cure  is  completed,  or  supposed  to  be  completed,  the  mucous  i 
brane  of  the  bladder  remains  in  a  more  or  less  inflamed 
indicated  by  a  frequent  desire  to  void  the  urine,  and  a  d< 
from  the  latter  of  adhesive  mucus.  This  may  arise  from  a 
ment  of  the  calculus  having  been  overlooked,  in  which  cas 
symptoms  will  continue  until  Fuch  fragment  has  been  del 
and  crushed.  It  may  arise  also  from  the  calculous  disease  h 
been  complicated  with  disease  of  the  prostate  gland,  or  o 
bladder  itself;  and  it  is,  moreover,  one  of  the  numerous  ill  c 
quences  of  a  too  rough  manipulation  on  the  part  of  the  surge< 
too  long  protracted  operations.  The  symptoms  here  referred 
merely  the  result  of  the  operation,  generally  subside  in  the  c 
of  a  fortnight,  with  little  other  treatment  than  that  of  ke 
the  patient  in  a  state  of  repose,  and  chiefly  in  a  recnm])ent 
tion  on  a  sofa. 

Section  III. 

It  would  be  unreasonable  to  expect  that  any  method  of  I 
ment  for  the  relief  of  a  disease  so  certainly  fatal  if  left  to  i 
and  productive  of  so  much  misery,  as  calculus  of  the  bla 
should  be  constantly  and  uniformly  succes^iful.  If  lithotom 
its  dangers,  lithotrity  has  its  dangers  also ;  and  the  only  qxu 
for  the  practical  surgeon  to  cor.sider,  is,  which  is  the  least 
gerous  of  the  two.  Of  the  nine  cases  which  I  have  enumera 
may  well  be  doubted  as  to  one  of  them  whether  the  attack  y 
was  the  immediate  cause  of  the  patient's  death  was  really  conn 
with  the  operation ;  while  in  two  others,  the  fatal  result  was 


LITHOTBITY.  679 

attributed  to  a  mode  of  performing  the  operation  which  my  later 
experience  has  led  me  to  abandon.  But,  even  if  we  admit  the 
whole  nine  cases  as  a  fair  example  of  the  average  failure  of  the 
operation,  the  proportion  of  deaths  to  recoveries  is  somewhat  less 
than  1  in  12^. 

In  order  that  I  might  compare  this  with  the  proportion  of 
deaths  from  lithotomy,  I  have  referred  to  a  paper  by  the  late  Mr. 
fi.  Smith,  of  Bristol,  published  in  the  Eleventh  volume  of  the 
*  Transactions '  of  this  Society,  and  entitled  An  Inquiry  into  the 
Statistics  of  Stone  in  the  Bladder^  and  I  there  find  it  stated,  that 
in  the  Bristol  hospital,  during  a  series  of  many  years,  the  average 
of  deaths  after  lithotomy  was  1  in  4^ ;  in  the  hospital  at  Leeds,  1 
in  5 ;  and  in  the  hospital  at  Norwich,  1  in  7^. 

Thirty-five  years  have  elapsed  since  the  publication  of  these 
statements,  but  there  is  no  reason  to  believe  that  the  success  of 
lithotomy  is  greater  now  than  it  was  when  Mr.  Smith  collected  his 
observations.  The  editor  of  a  weekly  journal  (the  *  Medical  Times 
and  Gazette ')  has  for  some  time  past  published  the  statistics  of  the 
various  operations  performed  in  the  London  hospitals,  including 
lithotomy.  The  facts  seem  to  have  been  collected  with  some  care, 
and  are  probably  a  near  approximation  to  the  truth.  Mr.  Charles 
Hawkins  has  been  at  the  pains  to  collect  from  the  various  numbers 
of  that  journal  published  during  the  year  1854  the  facts  relating 
to  lithotomy,  and  it  appears  that  of  59  patients  who  underwent 
that  operation  as  many  as  ten  died,  being  in  the  proportion  of 
rather  more  than  1  in  6. 

But  here  two  other  facts  must  not  be  overlooked,  without  which 
no  just  comparison  can  be  made  of  the  results  of  the  two  opera- 
tions. First,  while  cases  of  vesical  calculus  in  children  under  the 
age  of  puberty,  in  private  practice,  and  among  the  more  affluent 
classes  of  society  are  of  rare  occurrence,  they  form  the  very  great 
majority  of  those  which  are  admitted  into  hospitals ;  and,  secondly, 
the  proportion  of  deaths  after  lithotomy  among  children  is  very 
much  less  than  it  is  among  adults.  Both  these  facts  are  sufficiently 
obvious  to  those  who  have  had  the  opportunity  of  witnessing  the 
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practice  of  our  larger  hospitals.  From  the  data  furnished  bv  th 
medical  journal  to  which  I  have  abeady  referred,  it  appears  that  i 
the  London  hospitals  during  the  last  year  children  formed  a  smi 
fraction  more  than  three-fourths  of  the  whole  number  of  those  vh 
underwent  lithotomy ;  that  among  them  the  deaths  were  in  th 
proportion  of  1  to  14  recoveries ;  while  among  adults  the  death 
and  recoveries  were  equal.  That  in  this  instance  the  large  pro 
portion  of  deaths  among  adults  was  beyond  the  average,  ani 
depending  on  accidental  circumstances,  cannot  well  be  a  matter  o 
doubt,  and  indeed  it  is  plain  that  no  general  rule  can  be  drawi 
from  the  limited  number  of  cases  which  occur  in  the  space  of  i 
single  year.  Still,  as  even  in  the  Norwich  hospital,  where  there  i: 
reason  to  believe  that  lithotomy  has  been  on  the  whole  more  siio 
cessful  than  in  any  other  public  institution,  the  proportion  o; 
deaths  among  adults  is  reported  to  have  been  four  times  as  largt 
as  that  among  children,  it  is  evident  that  the  diflFerence  in  th( 
degree  of  danger  at  these  two  periods  of  life  is  very  great ;  and  ii 
must  always  be  borne  in  mind  that,  in  estimating  the  comparativi 
value  of  the  two  operations,  it  is  only  the  results  met  with  ii 
adults  that  should  enter  into  our  calculations. 

My  oi^Ti  experience  has  certainly  led  me  to  the  conclusion  tha 
lithotrity,  if  pmdeyitly  and  carefully  perfcnmied^  with  a  due  at 
tention  to  minute  circumstances,  is  liable  to  a  smaller  objec»tioi 
than  almost  any  other  of  the  capital  operations  of  surgery.  Th< 
cases  to  which  it  is  'not  applicable  are  very  few  indeed,  and  the] 
are  chiefly  those  in  which,  from  the  calculus  having  attained  ai 
unusual  size,  the  danger  and  diflSculty  of  lithotomy  are  so  grt»at 
that  no  surgeon  would  willingly,  nor  otherwise  than  as  a  matter  o 
duty,  undertake  it. 

END    OP    TUE    SECOND   VOLUME. 
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